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FROM 
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TBANSMnriNG 


A  report  of  the  ocmmuindmg  officer  of  Watertovm  Arsenal  of  ^^  Tests  of 
iran^  steely  a/nd  other  materia^  "  maae  during  the  fiscal  year  ended  June 
30,  1899. 

War  Department, 

Washmgton^  January  10^  1900. 
Sir:  I  have  the  honor  to  transmit  herewith,  as  required  by  law,  copy 
of  a  report  of  the  commanding  officer  of  the  Watertown  Arsenal  of 
"Tests  of  iron,  steel,  and  other  materials  for  industrial  purposes,'' 
made  at  that  arsenal  during  the  fiscal  year  ended  June  30,  1899. 
Very  respectfully, 

Elihu  Root,  Secretary  of  War. 
The  Speaker  of  the  House  of  Representatives. 


Watertown  Arsenal, 
Walertown^  Mass.^  January  5,  1900. 
Sir:  In  compliance  with  the  requirements  of  law  I  have  the  honor 
to  forward  herewith  report  of  test  of  metals,  etc.,  made  at  this  arsenal 
during  the  fiscal  year  ending  June  30,  1899. 

The  total  number  of  npecmiens  tested  was  2,103,  classified  as  follows: 

Gun  epecimens 275 

For  Ordnance  Department 735 

For  other  Government  Departments 4 

Investigative  tests 648 

Tests  for  private  parties 441 

Total 2,103 

The  receipts  and  expenditures  were  as  follows: 

Amount  appropriated  for  testing  machine  and  testing  work $10, 000. 00 

Received  m>m  private  pcuides  during  the  year 1,074.61 

Total  received 11,074.61 

Amoont  expended  for  service  and  labor. 7,765.92 

Amount  expended  for  %ht,  power,  tools,  implements,  and  materials  for 
test 3,308.69 

Total  expended $11,074,61 
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The  usual  routine  testing  of  ordnance  material  has  been  carried  on 
by  the  testing  department  during  the  past  fiscal  year,  comprising 
material  for  rapid-fire,  field,  siege,  and  seacoast  guns,  their  mounts 
and  carriages,  and  metal  for  small  arms. 

Tests  have  been  made  on  steel  for  anchor  bolts  for  carriages,  gun- 
lever  axles,  proof  stresses  applied  to  piston  rods,  helical  springs  for 
mortar  carnages,  metal  for  soft-steel  caps  for  armor-piercing  shell, 
cast  iron  for  gun  and  mortar  carriages,  bronze  for  gun  mounts,  car- 
tridge brass,  and  other  material  representing  current  work  of  the  Ord- 
nance Department  at  this  arsenal  and  other  Government  posts  and 
stations  wnere  Government  work  is  in  progress. 

Tests  for  private  parties  have  been  carriM  on  as  provided  for  by  law. 

In  addition  to  tliese  two  main  lines  of  testing,  much  work  has  been 
done  of  an  investigative  character  on  the  properties  of  construction 
material,  of  value  dike  to  the  different  branches  of  military  and  civil 
engineering. 

There  was  a  series  of  tests  by  hydrostatic  pressure  of  sections  over 
the  powder  chamber  of  .30-caliber  rifle  barrels. 

The  examination  of  slices  of  gun  f orgings  for  internal  strains,  intro- 
duced by  cooling  the  metal  from  the  surface  of  the  bore,  has  been  con- 
tinued. These  tests  have  been  supplemented  by  the  examination  of 
metal  from  the  tube  of  a  5-inch  gun  which  burst  under  endurance  trial. 
Internal  strains  thus  introducea  by  quenching  from  the  bore  may  be 
nearly  or  quite  eliminated  by  annealing  the  metal,  as  herein  shown  by 
tests. 

The  concrete  and  mortar  tests  of  last  year  have  been  continued  and 
much  additional  data  developed.  The  range  of  mixtures  in  both  con- 
crete and  mortar  has  extended  over  such  limits  as  would  be  comprised 
in  the  use  of  this  class  of  material  in  construction.  The  growing 
importance  attaching  to  concrete  places  tests  of  this  class  in  an  impor- 
tant relation  to  the  building  industries  of  the  country.  Concrete  from 
a  mixture  so  rich  as  1  part  cement  to  2  parts  of  broken  stone  has  been 
tested,  and  from  that  passing  from  diflferent  mixtures  until  the  lean 
mixture  of  1  mrt  cement,  6  parts  sand,  and  12  parts  broken  stone  was 
reached.  Different  ages  of  setting  have  been  given,  and  diagrams 
accompanv  the  details  of  the  tests  showing  the  gain  in  strength 
under  such  conditions.  Mixtures  have  been  prepare  in  which  tiiere 
has  been  a  large  excess  or  deficiency  of  morter  in  proportion  to  the 
voids  in  the  stone. 

The  experiments  have  included  tests  on  mortar  under  conditions  of 
retarded  or  so-called  ''second  set,"  in  which,  by  constant  agitation, 
the  cement  has  been  kept  from  setting  for  a  number  of  hours  before 
being  placed  in  the  molds,  where  setting  finally  occurred.  A  ver^ 
material  loss  in  strength  was  shown  to  have  taken  place  by  this 
treatment. 

When  cement  is  set  in  large  blocks  there  is  a  considerable  rise  in 
temperature  in  the  mass.  THiis  was  made  the  subject  of  inquiry,  and 
the  temperature  of  some  cubes  was  observed  over  a  number  of  hours 
until  the  maTdmum  temperature  had  been  reached.  There  was  a  very 
prompt  rise  of  temperature  observable  soon  after  the  cement  was 
tamped  into  the  mold,  which  rose  slowly  for  about  five  hours,  after 
which  there  was  a  rapid  gain,  reaching  a  maximum  after  nine  and  one- 
half  to  fifteen  hours  from  the  time  of  mixing. 
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The  mixture  containing  the  least  water  reached  the  maximum  tem- 
perature earliest,  and  also  attained  the  highest  temperature,  200^  F.  in 
the  case  of  a  12-inch  cube. 

The  endurance  tests  of  steel  in  the  form  of  rotating  shafts,  trans- 
versely loaded,  have  been  continued.  The  shafts  have  been  run  under 
a  maximum  fiber  stress  of  40,000  pounds  per  square  inch.  One  shaft  of 
the  series  has  nowreached  65,^79,(XK)  rotations  and  remains  unruptured. 

Interest  centers  on  the  endurance  of  steels  under  fiber  stresses  in  the 
vicinity  of  40,000  pounds  per  square  inch,  earlier  tests  having  shown 
that  many  steels  of  high  tensile  properties  were  unable  to  endure 
repeated  alternate  stresses  of  this  magnitude  without  rupture.  With 
the  advance  in  steel  making  the  question  presents  itself  as  to  how  much 
the  limit  of  endurance  under  repeated  stresses  has  been  raised,  which 
must  be  answered  by  experiments  covering  the  uncertain  zone,  or  say 
between  limits  of  35,000  and  60,000  pounds  per  square  inch. 

Tests  on  the  impact  machine  were  inaugurated  during  the  past  year. 
Experiments  were  begun  with  the  softer  metals,  lead,  tin,  zinc  and 
copper,  the  principal  series  being  upon  lead. 

Tne  low  elastic  limit  of  lead  and  its  great  ductility  makes  this  metal 
peculiarly  well  adapted  for  the  early  tests  in  an  investigation  on  the 
effects  of  impact.  The  present  tests  show  an  increased  resistance  of 
flow  of  the  metal  with  increased  striking  velocities  of  the  falling  ram. 
The  cumulative  effect  of  a  number  of  short  blows  is  greater  than  one 
blow  from  a  height  eoual  to  the  aggregate  of  the  short  blows,  in  this 
metal  of  low  elastic  limit.  Thus,  as  an  example,  it  was  found  that 
eighteen  blows  of  2  inches  each  produced  the  same  effect  as  one  blow 
of  66  inches  on  lead  cylinders  1  inch  diameter  by  2  inches  lon^  with  a 
77-pound  ram,  and  with  blows  of  only  one-half  inch  each  this  difference 
in  effect  was  even  greater.  In  these  experiments  the  comparison  is 
made  between  the  total  decrements  in  heights  of  the  several  speci- 
mens representing  the  total  amount  of  work  done  on  the  metal.  Obvi- 
ously it  is  during  the  earb'er  stages  of  compression,  while  the  ram  has 
its  mghest  velocity,  that  the  greatest  differences  in  resistance  to  flow 
are  encountered,  and  the  variations  in  resistance  are  therefore  greater 
than  the  present  comparisons  can  indicate. 

An  apparatus  will  be  added  to  the  impact  machine  in  which  the 
retardation  of  the  falling  ram  will  be  recorded,  thus  enabling  complete 
data  to  be  obtained  of  the  resistance  encountered  throughout  a  test. 

Incidentally  it  was  shown,  in  the  present  tests,  that  lem  possesses  the 
property  of  accjuiring  a  temporaiy  state  of  increased  resistance  against 
now,  from  which  there  is  relaxation  after  an  interval  of  rest,  and  the 
total  resistance  is  in  a  degree  dependent  upon  the  crystals  present  in 
the  specimen.  Lead  cast  in  a  slow-cooling  mold,  and  acquiring  a 
coarse  crystalline  structure,  showing  somewnat  less  resistance  against 
impact  than  metal  cast  in  a  rapid-cooling  mold,  or  after  the  metal 
had  been  drawn  down  into  rods  of  smaller  diameter  in  the  manner 
employed  in  making  lead  pipe. 

it  was  further  shown  that  the  greatest  lateral  flow  took  place  in  a 
direction  parallel  to  the  longitudinal  axes  of  the  crystals  in  lead,  but 
in  tin  and  zinc  greatest  flow  occurred  in  a  perpendicular  direction;  the 
blows  of  impact  being  normal  to  the  length  of  the  crystals. 

In  lead  it  was  f ouna  that  the  relative  rate  of  flow  was  changed  after 
a  specimen  had  been  partially  compressed  and  the  compression  renewed 
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after  an  interval  of  time.  The  disparity  in  the  direction  of  flow  was 
lessened,  relatively  greater  flow  now  occurring  in  a  direction  perpen- 
^cular  to  the  axes  of  the  crystals,  the  elongation  in  lengthwise  direc- 
tion still  leadincr,  however. 

Chemical  analyses  are  recorded  in  the  different  grades  of  cast  iron 
and  steel,  which  are  found  in  the  body  of  the  report. 

A  contract  has  been  made  for  a  smaller  testing  machine,  of  the 
Emery  tvpe,  one  of  200,000  pounds  range,  for  tension  and  compres- 
sion, to  De  delivered  during  tne  present  fiscal  year. 

This  machine  will  relieve  the  larger  one  of  much  of  the  routine 
testing,  expediting  work,  and  economizing  time,  heretofore  necessarily 
taken  in  arranging  the  larger  machine  for  all  classes  of  work. 

The  testing  department  may  now  be  considered  nearly  complete, 
with  respect  to  its  equipment.  There  is  but  f  10,000  appropriated 
annually  for  material  and  labor  of  all  kinds.  This  is  the  same  amount 
as  was  appropriated  the  first  vear  of  its  existence,  while  the  work  of 
the  department  has  expanded  fourfold.  With  an  increased  appro- 
priation more  skilled  operators  can  be  employed,  and  all  the  equipment 
kept  in  constant  use.  Instead  of  one  operator  we  need  four,  and  there 
is  ample  work  for  all. 

It  may  be  well  to  repeat  here,  for  the  benefit  of  the  public  at  large, 
that  private  parties  can  have  tests  made  upon  their  defraying  the  costs, 
which  amount  to  $2.75  per  hour;  this  is  the  law.  The  report  of  such 
tests  is  private  property,  and  not  made  known  to  any  but  the  parties 
ordering  them. 

My  thanks  are  due  to  Mr.  J.  E.  Howard,  C.  E.,  in  charge  of  testing 
department,  for  his  valuable  work.  Its  accuracy  and  reliability  has 
never  been  questioned. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Reillt, 
LieiU.  Col.y  Ordrutnce Defpartmefni^U,  S,A.^  Comrrumdmig. 

The  Chiep  op  Ordnance,  U.  S.  A., 

%,D.C. 


REPORT 

OF  THS 

TESTS  OF  METALS  AND  OTHER  MATERIALS 

FOR 

INDUSTRIAL  PURPOSES, 

MADK   WITH  THK 

UNITED  STATES  TESTING  MACHINE  AT  WATERTOWN  ARSENAL, 
BlAfiSACHUSETTS, 

DURINQ 

THE  FISCAL  YEAR  ENDED  JUNE  30,  1899. 


'  -^..    .  w  •    I       .-A 


TABLE  OF  CONTENTS. 


P»ge. 

1.  G-pounder  R.  F.  guns,  tabes  and  jackets 11 

2.  3-iDch  R. F. guns,  tubes,  jackets,  and  hoops '.'//.y.'..        21 

3.  3. 2-mch  B.  Li. steel  field  gans,  tubes  and  jackets '.'//.Ill        41 

4.  3.6-inch  B.  L.  field  mortars,  bodies,  breechblocks,  etc ////////        61 

5.  5-inch  B.  Li. siege  rifles,  tabes  and  jackets '//////        55 

6.  5-inch  R. F. guns,  jackets '////Ill        71 

7.  6-inch  R.  F.  guns,  tabes  and  jackets 79 

8.  7-inch  B.  L.  siege  howitzers,  tubes  and  jackets 93 

9.  10-inch  steel  B. L. rifles,  jackets I...       101 

10.  12-inch  steel  B.  L.  rifles,  tubes  and  jackets 105 

11.  12-inch  B.  Li.  rifled  mortars,  tabes  and  jackets 115 

12.  16-inch  steel  B.  L.  rifle,  tabe '..!...       159 

13.  Rifle-barrel  steel,  .30caliber 163 

14.  Receiver  steel,  .30-caliber  rifles 257 

15.  Hydrostatic  tests  of  .30-caliber  rifle  barrels,  breech  sections 269 

16.  Steel  for  ^un  mounts,  6-pounder  and  15-pounder 279 

17.  12-inch  disappearing  gun  carriage^  gun  lever  axles 390 

18.  Anchor  bolts  for  12-mch  gun  carnages 390 

19.  PiBton  rods  for  gan  carriages,  proof  stress 391 

20.  Helical  spring  for  morteu*  carriages 391 

21.  Internal  strams  in  gun  forging 393 

22.  Tension  tests  of  metal  from  initial  tension  slices 496 

23.  Soft-steel  caps  for  5-mch  A.  P.  shell 501 

24.  CJftstrsteel  shell  bodies,  800  and  1,000  pounds. 505 

25.  Cast  iron  for  ^un  and  mortar  carriages ' 663 

26.  Cast  iron  for  dynamite-gun  barrels 623 

27.  Cast  iron  and  pig  irons 633 

28.  Cast  iron  from  private  parties 645 

29.  Steel  for  standsuxiizing  testing  machines 647 

30.  Steel  bars,  nickel  and  carbon 671 

31.  Steel  bars  for  ordnance  material 681 

32.  Steel  for  carrier  rinfls 686 

33.  Steel  countershaft  uiatfractaied  in  service 687 

34.  Steel  castings 689 

35.  Bronze  gan-carriage' metal,  3-incb,  6-pounder  and  15-pounder  mounts 699 

36.  Parson's  manganese  bronze 702 

37.  Cartridge  brass 704 

38.  Castcopper 705 

39.  Copper  cylinders  for  pressure  gauges 709 

40.  Lumen  metal 713 

41.  Concreteand  mortar 715 

42.  Limestone 847 

43.  Red  granite 850 

44.  Cement  briquettes 851 

45.  Endurance  of  rotating  shafts 853 

46.  Impact  tests 857 

47.  Artdlery  harness  traces 885 

48.  Rubber,  compression  of 891 

49.  Target  cloth 894 

60.  Nutrlocking  device 894 

51.  Chemical  luoalyses 897 

52.  Private  teste 902 

9 


6-POUNDER  R.  F.  GUNS. 


SPECIMENS  FROM  TUBES  AJSTD  JACKETS. 


11 


6-POXJirDEB  R.   F.  GUW8. 


18 


Tube. 

No.  6080. 
Marks,  ii,'^'^ 
TMometer,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


\ 

AppUed  loiLda. 

per  fiich. 

Successive 
elongation 
per  inch. 

Permanent 

aet. 

Inch. 
0. 
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SncceaiTe 

permanent 

set 

Remarks. 

1 

T»W.   W,^2g«« 

Pkmndt. 

t       aoo 

1.000 

Pounds. 
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10,000 
20,000 
80,000 
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40,000 
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54,000 
66,000 
56,000 
67,000 
58,000 
69.000 
60,000 
91,560 

Inch. 
0. 
.000100 
.000650 

.000660 
.001000 
.001150 
.001860 
.001450 
.001660 
.001700 
.001750 
.001800 
.001850 
.001900 
.009000 
.010150 
.011000 
.012000 
.013000 

Inch. 
0. 

.000100 
.000250 
.000800 

Inch. 
0. 

Initial  load. 

1    2;ooo 

ElasUc  limit. 
Tensile  stren^rth. 

j 

1 

4^000 

6,000 

.000860 
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.000200 
.000100 
.000200 
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.000060 
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7,000 

0. 

8,000 

1       81400 

0. 

10,000 
10,200 
10,400 
10,600 
10,800 
11.000 
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.007100 
.001160 
.000860 
.001000 
.001000 

1     11^200 

11,400 



t     11,600 

1     11,800 

1     12,000 

1ft.  S10 

1 

' 

Oeneral  tummary, 

Tenidle streitfth  per  sqnare  Inch  of  original  section pounds.,  91,660 

Elastic  limit  per  sqnare  inch  of  original  section do...    66^000 

Elongation  per  incn  after  rupture inch..     .2960 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001900 

Beductlon  in  diameter  at  point  of  rupture do...       .175 

Reduction  in  area  after  rupture, per  cent  of  original  section 57.2 

Podtfonofruptuie...... ^••■il,!!:*'"*°l"®*^!!f 

Ciiaracterof  biolten  surface fine  sUky,  cup  riiaped 

Hongation  of  inch  sections ''.16,''.48» 
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6-FOUKDEB  R.  V.  OVN8. 
TUBK. 


No.  6116. 

Marks,  ii,"*^'' 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loadB. 

SuooesBlve 
per  inch. 

Permanent 
set 

Succeniye 

permanent 

set 

Inch. 
0. 

Remarks. 

Tottd. 

Per  square 
inch. 

per  mch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
10,000 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,200 
17,720 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
86,000 
40,000 
42,000 
60,000 
65,000 
66,000 
67,000 
68.000 
60,000 
60,000 
61,000 
88,600 

Inch. 
0. 

.000100 
.000860 
.000600 
.001000 
.001200 
.001400 
.001450 
.001700 
.001060 
.002000 
.006760 
.010000 
.011850 
.012860 
.013750 

Inch. 
0. 

.000100 
.000250 
.000250 
.000400 
.000200 
.000200 
.000060 
.000250 
.000250 
.000060 
.004760 
.008250 
.001850 
.001000 
.000900 

Inch, 
0. 
0. 

Initial  load. 

ElasUc  limit. 
Tensile  strenipth. 

0. 

General  tiummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88,600 

Elastic  limit  per  square  inch  of  orlginiQ  section do...    56^000 

Elongation  per  inch  after  rupture Inch..     .8000 

Elongation  per  inch  under  s&ain  at  elastic  limit do...  .002000 

Beduction  in  diameter  at  point  of  rupture do...       .186 

Reduction  in  area  after  rupture,  per  cent  of  original  section do...       60.8 

Position  of  rupture 1''.2  from  neck 

Character  of  broken  surface line  silky,  cup  shaped 

Elongation  of  Inch  sections *.85«,».26 


6-POUNDJBB  B.  F.  OITNS. 

Tube. 
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No.  6116. 
Marks,  ^,"*^'^ 
Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  lengtii,  2". 


Applied  loads. 


Total. 


iPerscniare 
inch. 


J\miidt. 

aoo 

1.000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

10,000 

U,200 

11,400 

U,0OO 

11,800 

12,000 

12,200 

12,400 

18,020 


Pownd». 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42.000 
50,000 
56,000 
57,000 
66,000 
69,000 
60,000 
61,000 
62,000 
90,100 


EloDcatiofn 
per  inch. 


Inch. 
.000100 


.oooeoo 

.001000 
.001200 
.001400 
.001460 
.001650 
.001960 
.002000 
.010000 
.OUOOO 
.011860 
.012900 
.014000 


SnccesBiTe 
elonaatton 
per  Inch. 


IndL 
0. 

.000100 
.000200 
.000800 
.000400 
.000200 
.000200 
.000060 
.000200 


.000060 
.008000 

.001000 
.000660 
.001060 
.001100 


Permanent 
set. 


Inch. 


SucceaiTe 

permanent 

set. 


Inch, 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


QenercU  swmmary, 

T^nsfle  strength  per  square  inch  of  original  section pounds..    90,100 

Klastic  limit  per  sqnare  inch  of  oziginal  section do...    57,000 

Elongation  per  inch  after  rapture inch..     .2850 

Klongation  per  inch  under  strain  at  elastic  limit do...  .002000 

BedS^OD  in  diameter  at  point  of  rupture do...       .185 

Bedoetioo  in  area  after  rupture,  per  cent  of  original  section 50.8 

Pcdtion  of  rupture...... 'a-'IW  ^"^^^J^^ 

Chaiacterof  broken  surface fine  silky,  cup  shaped 

SkmgBtion  of  inch  sections ".16,^41» 


16 


6-POUNDEB   B.  F.  OUN8. 

Jacket. 


No.  6076. 

Marks,  ^«^^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Eloncatlon 
perlnch. 

Sucoenlye 
elongation 
perlnch. 

Inch. 

0. 

.000100 
.000200 
.000900 
.000350 
.000250 
.000250 
.000450 
.000060 
.000050 

0. 
.000060 
.000450 
.001150 
.004750 
.000600 
.001500 

Permanent 
set. 

Inch. 
0. 
0. 

Successlye 

permanent 

set 

Inch. 
0. 

Remarks. 

Total. 

Peraqoare 
inch. 

B)unds, 
200 
1.000 
2,000 
4,000 
6,000 
8,000 
9,200 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,200 
12.400 
12,600 
12,800 
18,160 

Poundi. 
1,000 
5.000 
10,000 
20,000 
90,000 
40,000 
46,000 
55.000 
56,000 
67,000 
58,000 
69.000 
60,000 
61,000 
62,000 
68.000 
64,000 
90,750 

JllCA. 

0. 
.000100 
.000300 

.000600 
.000960 
.001200 
.001450 
.001900 
.001960 
.002000 
.002000 
.002060 
.002600 
.009650 
.008400 
.009000 
.010600 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    90,760 

Elastic  limit  per  square  inch  of  original  section do...    59,000 

Elongation  per  inch  after  rupture inch..     .2150 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002050 

Reduction  In  diameter  at  point  of  rupture do...       .185 

Reduction  In  area  after  rupture, per  cent  of  original  section 46.2 

Position  of  rupture l^.l  from  neck 

Character  of  broken  surface silky 

Elongation  of  Inch  sections M5,*.28* 


6-poundkb  b.  f.  qvub. 
Jagkkt. 

No.  6082. 
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Marks,  ik*^^ 
Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  len^,  2". 


Applied  loada. 


Total. 


Peraqoare 


raqiuu 
inch. 


Pounds. 

aoo 

1,0C» 

2,000 

4,000 

6,000 

8.000 

9,200 

10,000 

10,200 

10.400 

10,600 

10,800 

11.000 

11,200 

U,400 

11,600 

11.800 

18,980 


Pwinda, 
1,000 
5,000 
10,000 
20,000 

ao.ooo 

40,000 
46.000 
60,000 
51,000 

iia,ooo 

J«.000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
94,900 


General  summary. 

Teiune  strength  per  equate  Inch  of  orsrlnalMKJtlon pound*..    94  gnn 

ESartfclimit  per Muare inch  of  original aecUon ^:  do        S'SS 

Rionffatlon  ner  incn  after  rupture \noh"      iVS 

fS|?tioS  per  inch  under  ifmln  at  elastic  limit .i'.i-././.i^do  :*    o6?loS 

RftSicdonlndlameteratpointof  rapture S""  '^^°^ 

rSS^Uou  to  area  after  rupture,  per  cent  of  original  section ..V;;;.V.    ! \ ]       '^^ 

Po§itfon oinipti^. --•;=— • ".55 from  neck 

Chaxacter  of  broken  Mrface ^1^ 

Kl^ition  of  inch  aectionB Ml>  ©J 

H.  Doc.  300 2 
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6-POUNDEB   R.   F.  UUN8. 

Jacket. 


No.  6186. 

Marks,  if"^' 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loadL 

SnooeniTe 
perlnch. 

Permanent 
set. 

Succenlye 

permanent 

set 

BemarkB. 

Total. 

Per  square 
inch. 

per&ich. 

Poundt. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

9,200 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

18,240 

PwndB. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,«000 
42,000 
46,000 
60,000 
61,000 
68,000 
53,000 
64,000 
66,000 
66,000 
67,000 
68,000 
91,200 

0. 

.000100 
.000250 
.000600 
.001000 
.001160 
.001360 
.001400 
.001600 
.001600 
.001650 
.001700 
.001750 
.001960 
.002800 
.008400 
.006000 
.007750 

Inch. 
0. 

.000100 
.000160 
.000660 
.000400 
.000160 
.000200 
•000060 
.000100 
.000100 
.000060 
.000060 
.000060 
.000200 
.000850 
.OOUOO 
.001600 
.002760 

Inch. 
0. 

a 

0. 

Initial  load. 

Elastic  limit 
TensUe  strength. 

0. 

0. 
0. 

Oeneral  tummary. 

SilSSfif^J***^ P®'*i'^'®*»ch  of  ortglnal  section poonds..    «,200 

Elastic  limit  per  square  inch  of  orton2  section do...    68.000 

Mongation  per  inch  after  rupture^^  inch..      .^260 

§^*!554i«^P®i.^^^**^^«'«"»toateia8tfc"^  do...  .001760 

Redj^ction  In  ajBa  after  rupture,  pJ??S^of  original  section 49.1 

Position  of  rupture »  percent  oiug at  middle  of  stem 

Character  of  broken  surface  .       gHky 

Elongation  of  inch  secttoos..  «'.19,«'.21P 


6-FOUNDEB  B.  F.  6XTSS. 
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Jacket* 

No.  6186. 
Marks,  ^i2i-«j 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


\       Applied  loeds. 

per  inch. 

SncoMilTe 
elonntion 
perinch. 

Pemument 
set. 

SacoeoiTe 

permanent 

set 

Remarka. 

'    Totol. 

1 

PersKniare 
inch. 

1  Poumdt. 

200 

1,000 

PmuuU. 
1,000 
6,000 
10,000 
20.000 
80,000 
85,000 
40,000 
42,000 
46.000 
«,000 
60,000 
51,000 
62,000 
68,000 
54,000 
55,000 
95,000 

Jneh, 
0. 
.000100 
.000600 
000600 
.001000 
.001160 
.001860 
.001400 
.001600 
.001800 
.001800 
.002860 
.002900 
.006000 
.004660 
.006600 

IndL 
0. 

.000100 
.000200 
.000800 
.000400 
.000160 
.000200 
000060 
.000100 
.000100 
.000200 
.000660 
.000660 
.000700 
.001060 
.000860 

Inch. 
0. 
0. 

Tnch. 
0. 

Initial  load. 

2,000 

4.000 

8.000 

7,000 
8,000 

0. 

Elastic  Unit. 

&400 

a 
a 

9^200 

9,800 

10,000 

'     10,200 

i6i4o6 

10.800 

\     10,800 

1     11.000 

'     19,120 

Tenafle  strength. 

Oeneral  tummary. 

Tensile  strength  per  square  inch  of  original  section pounds      96  ooo 

Elastie  limit  per  square  inch  of  original  section do"    49*000 

Bongatinn  per  inch  after  rupture inch**       iSo 

ElongBtlon  per  inch  under  strain  at  elastic  limit do.'*   0616OO 

Rednctlon  in  diameter  at  point  of  rupture do...        056 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20  6 

Position  of  rupture '^66  from  neck 

Character  of  hroken  BUxfMe fine  granular,  flaky  spot  at  the  circumference 

Songatlonof  inchsections iy.21*  ".10 

TABULATION  OF  TENSION  SPECIMENS  FROM  e-PO UNDER  R.  F,  OUNS 
(STEMS  2^'  LONG,  ",606  DIAMETER,) 


Xo.of 
test. 

1 

Position 
in  gun. 

Elastic 
limit 
per 

square 
inch. 

TensUe 
strength 

per 
square 
inch. 

Elon- 
gatiOD. 

Oon- 
trao- 

area. 

Appearance  of  fracture. 

ltotna.rV^ 

1 

1    6116 
6116 
8076 

Tube.... 

...do 

...do 

Pimndt, 
66,000 
66,000 
67,000 
60,000 
64,000 
68,000 
40,000 

Poundi. 
ffl,660 
88,800 
90,100 
9y,760 
94,900 
91,200 
95,600 

FereL 
29.6 
80.0 
28.5 
21.5 
21.5 
22.6 
16.5 

PereL 
67.2 
66.8 
60.8 
46.2 
46.2 
48.1 
20.5 

Fine  silky,  cup  shaped 

do 

do 

SUky 

MnoieeDd. 
Da 

£?• 

Do. 

Breech  end. 

1     0082         dn 

.:..ai;. ...::...;:::...:....:;; 

1    6186 
6186 

::iS::;:: 

do 

Fine  granular,  flaky  spot  at 
the  circumference. 

3-INCH  R.  F.  GUNS. 


SPECIMENS  FROM  TUBES,  JACKETS,  AND  HOOPS. 
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3-ikoh  b.  f.  oun8. 

Tube. 

No.  6022. 
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Marks,  A-30-M,. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


ApplU 
Totel. 

MllOftdS. 

EloDsation 
permch. 

Bacoeaiiye 
elonntioD 
per  inch. 

PefmaneLt 
set. 

Suooentve 
•et. 

Remarks. 

*» »- 

200 
1,000 
2^000 
4,000 
6^000 

tIooo 

8,000 
^400 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11200 
U,400 
11600 
U800 
12,000 
12,200 
12,400 
12,600 
17,960 

1,000 
6,000 
10.000 
20,000 
80.000 
86,000 
40,000 
42,000 
50,000 

g:SS 
S:!SS 

56.000 
56,000 

67,000 
56,600 
60.000 
60,000 
61,000 
62,000 
68,000 
89,800 

Jficn. 
0. 
.000100 
.000260 
.000600 
.001000 
.001160 
.001450 
.001500 
.001850 
.001900 
.001960 
.002000 
.002000 
.002050 
.002100 
.002200 
•002200 
.002660 
.008000 
.008000 
.010150 
.011500 

Inch. 
0. 

.000100 
.000150 
.000860 
.000400 
.000160 
.000800 
.000050 

000050 
.000050 
.000060 

.000060 
0. 
.000060 
.000100 
.000100 
.000660 
.006660 
.000900 
.001260 
.001860 

Inch. 
0. 
0. 

IndL 
0. 

Initial  lewd. 

ElasUo  limit 
TeoaUe  stzength. 

0. 

0. 

General  summary. 

TenaUe  strength  per  Bqnare  inch  of  oriflDal  section pounds..    89,800 

Elastic  limit  per  sqiiare  inch  of  original  section do . . .    68, 000 

Skmgmtlon  per  inch  after  niptnre inch..     .2000 

Elongmtion  per  inch  under  soain  at  elastic  limit do ...  .  002800 

BednctioD  in  diameter  at  point  of  rupture do...       .126 

BeductioD  in  area  after  ruptoze,  per  cent  of  original  section 48.8 

Fositfon  of  rupture ^  from  neck 

Character  of  broken  BurfMse sUky 

W^yng^ri^n  of  fn^fx  iftftlmMt • "JX^'M^ 
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8-inoh  b.  f.  guns, 
Tube. 


No.  6023- 

Marks,  A-81-M,. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SucccBBiye 
elongation 
perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Inch.  ' 
0. 

Remarks. 

1 

Total. 

Per  square 
inch. 

Pounds. 
20O 
1.000 
2;  000 
4,000 
6,000 
7,000 
8,000 
8,400 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
17,640 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40.000 
42,000 
50,000 
51,000 
52.000 
58,000 
54,000 
56,000 
66,000 
67,000 
88,200 

Inch. 
0. 

.000100 
000850 
.000650 
.001000 
.001900 
.001450 
.001500 
.001900 
.001960 
.002000 
.002350 
.002950 
.007000 
.010000 
.011000 

Inch. 
0. 
.000100 
.000250 
.000800 
.000360 
.000800 
.000150 
.000060 
.000400 
.000050 
.OOOUbO 
.000350 
.000600 
.004050 
.003000 
.001000 

Inch. 
0. 
0. 

IniUal  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  sqtiare  inch  of  original  section pounds..    88,200 

Elastic  limit  per  square  inch  of  original  section do...    62,000 

Elongation  per  inch  after  rupture inch ...      .  2600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002000 

Reduction  in  diameter  at  point  of  rupture do...       .146 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.1 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".26«,  ",24» 


3-inoh  b.  f.  guns. 

Tube. 

No.  6074. 
Marks,  ^««T 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 
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Applied  loads. 

Elongation 
perinch. 

SueceflBlye 
elongation 
perinch. 

Permanent 
set. 

Inch. 
0. 
0. 

SnoceniTe 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
inch. 

JP&und$. 

200 

1,000 

2,000 

4.000 

S'SS 
7,000 

8,000 

8,400 

10,000 

10.200 

10,400 

10.600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,200 

12,400 

17,660 

Poundt. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40.000 
42.000 
60,000 
61,000 
52,000 
63,000 
54,000 
66,000 
56,000 
67,000 
56,000 
60,000 
60,000 
61,000 
62,000 
88,800 

Inch. 
0. 

.000100 
000900 
.000600 
.001000 
.001100 
.001800 
.001400 
.001660 
.001700 
.001760 
.001800 
.001860 
.001900 
.001960 
.002000 
.002400 
.004260 
.009500 
.010860 
.QU600 

Inch. 
0. 

.000100 
000200 
.000900 
.000400 
.000100 
.000200 
.000100 
.000260 
.000050 
.000060 
.000060 
.000060 
.000060 
.000060 
.000060 
.000400 
.001860 
.006260 
.000860 
.001160 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  Bqnaie  in6h  of  orifflnal  section pounds..   88,800 

Elastic  limit  per  square  inch  of  original  section do...    67,000 

Elongation  per  inch  after  mptore Inch..     .2100 

Elongation  per  inch  under  strain  at  elsstic  limit do...  .002000 

Beductlan  in  diameter  at  point  of  rupture do...       .185 

Reduction  in  area  after  rupture, per  cent  of  original  section 46.2 

Position  of  rupture ^.96  from  neck 

Chctfacter  of  broken  surf^ice silky 

Elongation  of  inch  aectloDfi M0,>'.83* 
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3-inoh  b.  p.  guns. 
Tube. 


No.  6081. 
Marks,  ^^^ 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

SnccesBiye 
elonntion 
perinch. 

Pennanent 
set 

Sacoeasiye 

pennanent 

set 

Remarks. 

Total. 

Peraanare 
Inch. 

perinch. 

IVMMMfa. 

200 
1,000 

4,000 

6,000 

7,000 

8,000 

8,400 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,200 

19,820 

Awfult. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
50,000 
51,000 
62,000 
58,000 
54,000 
55,000 
56,000 
57,000 
58»000 
59,000 
60,000 
61,000 
96,600 

Inch. 
0. 

.000100 
.000860 
.000650 
.001000 
.001150 
.001400 
.001500 
.001750 
.001800 
.001860 
.001900 
.001950 
.002000 
.002000 
.002600 
.008850 
.004500 
.006750 
.007760 

IndL 

0. 

.000100 
.000250 
.000800 
.000860 
.000150 
.000250 
.000100 
.000250 
000060 
.000060 
.000060 
.000060 
.000060 

0. 

.000600 
.000750 
.001150 
.002250 
.001000 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUo  limit 
Tensile  strength. 

0. 

0. 

GfeTieral  summary. 

Tensile  strejigth  per  square  inch  of  orifiinal  section pounds..    96,600 

Elastic  limit  per  square  inch  of  original  section do...    56,000 

Elongation  per  inch  after  rupture inch..     .1860 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002000 

Reduction  in  diameter  at  point  of  rupture do...       .095 

Reduction  in  area  after  rupture,  per  cent  of  original  section 84.0 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface granular  60  per  cent,  silky  flaky  40  per  cent 

Elongation  of  inch  sectiooi. • ^24, '.IS 


6-POUNDEB  R.  F,  GU1C8. 

Jacket. 
No.  a082. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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Applied  loads. 

Elongation 
perlnch. 

Succeariye 

elongation 

perlnch. 

Permanent 
set 

Sncceaalye 

set 

0. 

Remarks. 

Total. 

Peraquaie 
Inch. 

Picmnds, 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

10,000 

10,200 

10,400 

10,600 

10,800 

11.000 

11.200 

11.400 

11,600 

11,800 

18,960 

PoundB, 
1.000 
5,000 
10,000 
20.000 
80,000 
40.000 
46,000 
60,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57.000 
58,000 
69.000 
94,900 

Inch, 
0. 

.000100 
.000800 
.000660 
.000960 
.001800 
.001650 
.001650 
.001700 
.001760 
.001750 
.001800 
.002000 
.008150 
.008960 
.005000 
.006000 

Inch, 

0. 

.000100 
.000200 
.000260 
.000400 
.000850 
.000250 
.000100 
.000050 
.000060 

0. 
.000060 
.000200 
.001160 
.000800 
.001060 
.001000 

JiuA. 
0. 
0. 

Initial  load. 

ElasUc  limit 
Tensile  Ktrength. 

0. 
0. 

General  aummary. 

Tensile  stzength  per  square  Inch  of  orginal  section pounds..    94,900 

Elastic  limit  per  square  inch  of  original  section do...    54,000 

Elongation  per  inch  after  rupture inch..      .2150 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Reduction  in  diameter  at  point  of  rapture do. . .       .135 

Reduction  in  area  after  ruptore.  per  cent  of  original  section 46.2 

Position  of  rupture ''.  55  from  neck 

Character  of  broken  Burtece silky 

Elongation  of  inch  sections ''.11,''.  32* 

H.  Doc.  300 2 
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3-INOH  B.  F.  QUN8. 

Tube. 


No.  6187. 

Marks,  ^^^ 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Oauged  length,  2". 


Applied  loodii. 

Elongation 
per  Inch. 

SucceniTe 
elongation 
per  inch. 

Permanent 
set 

Snooeasiye 

permanent 

set. 

Remarks. 

Itotal. 

Per  square 
Inch. 

Foundi, 

200 

1,000 

2,000 

6,000 

7,000 

8,000 

8,400 

10,000 

10.200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

17,180 

PoufuU, 
1,000 
5,000 
10,000 
20.000 
80,000 
35,000 
40,000 
42,000 
50,000 
51,000 
62,000 
58,000 
54,000 
65,000 
66,000 
57,000 
58,000 
85,900 

Inch. 
0. 

.000100 
.000250 
,000600 
.001000 
.001160 
.001250 
.001350 
.001650 
.001650 
.001700 
.001760 
.005000 
.010000 
.011000 
.0U650 
.019000 

Inch, 

0. 
.000100 
.000150 
.000350 
.000400 
.000160 
.000100 
.000100 
.000600 

0. 
.000060 
.000050 
.008250 
.005000 
.001000 
.000660 
.001850 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

General  turnmary. 

SiiS^®,'?^?**^P®''*l"*ro  inch o£ original  section poimdB..    85,900 

HJ««climlt  per  BQuaro  inch  of  original  section do...    63,000 

SSS2S°^P«''}^^»ft«»- rapture* inch..      .^400 

R*S55w?.P®ii*'*^**'^^erBfiain  at  elastic  limit do...  .001760 

rI^S«h«S}'**'*'^«*«'' at  point  of  rupture do^-        .146 

^^^i^lTr.^'-'^^^^^rLuioiorU^^XX^ l^lSinin^i 

g^tf'o' broken  siii&e:;;: ::::::::::.^^^*:::::::::::::::::::::::::::::::::::::.^...ftS?" 

Jfiiongation  of  mchBectIon8...\  ;';;•;;;. •.!«," 


3-INOH  B.  F.  GtmS. 

Tube. 
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No.  6188. 


Marks,  i"«"'^ 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
perlnch. 

Sooceniye 
elcmgatloD 
perlnch. 

Permanent 
Bet. 

SnooeBBlve/ 

Total. 

Fersqaare 
inch. 

P^^^e^l                RemarkB. 

200 
1,000 
2,000 
4,000 
6.000 
7,000 
8,000 
8400 
10,000 
10,200 
10,400 

io,eoo 

10,800 
11,000 
11,200 
11,400 
11,600 
11.800 
12,000 
17,260 

l.OOO 
&.000 
10,000 

mooo 

3&.(P()Q 
40hOOO 
42,000 
fiO,000 
f^l.OOO 
f^2,000 

56,000 
56,000 
57,000 
58,000 
57,000 
60,000 
86,300 

0. 
.000100 
.000260 
.000600 
.000960 
.001100 
.001200 
.001800 
.001600 
.001660 
.001660 
.001700 
.001750 
.001850 
.005600 
.006250 
.011000 
.012560 
.014250 

IndL 

0. 

.000100 
000160 
.000650 
000660 
.000150 
.000100 
.000100 
.000600 
.000060 

0. 
.000050 
000060 
.000100 
.006660 
.002750 
.002750 
.001550 
.001700 

0. 

InelL 

0. 

Initial  load. 

Elastic  limlL 

Tensile  strength. 

1           

General  mmmary. 

TfenaiJertrenFth per  square  inch  of  ori|rinal  section pounds..    g,800 

SiScliStpSSiSweinchoforlglniaBecti^^ ..do...    5Mpn 

Elomration  perlnch  afterniptore......j;........ Ingi..     .2^ 

fflOTttSra  war Sch  under  B&ain  at etaBtlc limit do...  .0018^0 

SSS^nln^Saeter at pointof rapture......... do...       ^36 

BedS^toSSTafter  rupture,  per  cent  of  original  section V/^fi^jmn^k 

jpwftfOT of  rupture. ...^v" .";;.*.'.*.*:.*.*.";.*.*.'.''.''".'*"'.';; ::;.■;.'.*.*.*.'...*..  flnesiiky 

CharBCterof  broJcen«5»oe ".10.  ".87* 

Hongstion  of  incliaectloiis 
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3-inoh  b.  f.  guns. 
Tube. 


No.  6149. 

Marks,  ^^*«^ 

Diameter,  ".600. 

Sectional  area,  .196  square  inch. 

Gauged  length,  2". 


Applied  loads. 

SoocenlTe 
perlnch. 

Permanent 
set. 

Suooessiye 

permanent 

set. 

Total. 

Per  square 
Inch. 

per  Inch. 

PouruU. 

196 

980 

1,960 

8,920 

6,880 

6,860 

7,840 

8,282 

8,428 

8,624 

8,820 

9,016 

9,212 

9,408 

9.604 

9,800 

9.996 

10,192 

10,888 

10,684 

10,780 

10,976 

11,172 

11,868 

11,664 

11,760 

11,956 

18,320 

Pound$, 
1.000 
6,000 
10,000 
20,000 
90,000 
86,000 
40,000 
42,000 
48.000 
44,000 
46,000 
46,000 
47,000 
48.000 
49,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
56,000 
67,000 
68,000 
69,000 
60,000 
61,000 
93,470 

Inch. 
0. 

.000100 
.000200 
.000600 
.001000 
.001160 
.001300 
.001460 
.001450 
.001600 
.001550 
.001600 
.001600 
.001660 
.001660 
.001700 
.001700 
.001750 
.001800 
.001800 
.001900 
.002000 
.002800 
.008600 
.006000 
.009000 
.010250 

Inch. 

0. 

.000100 
.000100 
.000400 
.000400 
.000160 
.000160 
.000160 

0. 
.000050 
.000050 
.000050 

0. 
000050 

o! 

.000050 

0. 

.000050 
.000050 

0. 
.000100 
.000100 
.000300 
.001800 
.002400 
.003000 
.001260 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

0. 

0. 



Qenend  mmmary. 

Tensile  strength  per  square  inch  of  oriffinal  teodon pomids..    96,470 

Elastic  limit  per  sqoare  inch  of  original  section do...    66.000 

Elongation  per  inch  after  ruptore inch..     .2160 

Elongation  per  inch  nnder  strain  at  elastio  limit do...  .002000 

Redaction  in  diameter  at  point  of  mptore do...       .126 

•Reduction  in  area  after  roptnre.  percent  of  original  section 42.1 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.20*, '.29* 


3-INOH  B.  F.  GUKS. 

Tube. 

No.  6179. 

Marks,  ^^-^  ^ 

Diameter,  '^506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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AppUed  loMls. 

per  inch. 

SoooeBlYe 
elonntioD 
perlnch. 

Permanent 
set 

OaooealTe 

pezmanent 

set 

Semarks. 

Total. 

PerMQare 
Incb. 

J^NNMb. 

200 

2,000 
4,000 

7.000 
8,000 
8400 
8,600 
8,800 
9,000 
9,200 
9,400 
9.600 
9800 
10.000 
15.510 

PMHUlt. 

1.000 
5^000 
10,000 
20,000 
80.000 
85^000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
77,560 

Inch. 
0. 

.000100 
.000200 
000600 
.001000 
.001150 
.001400 
.001450 
.001500 
.001560 
.001600 
.015500 
.016760 
.018000 
.019050 
.020600 

Inch, 
0. 

.000100 
.000100 
.000400 

:000150 
.000250 
.000060 
.000060 

.000060 

!  018900 
.001260 
.001250 
.001060 
.001660 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElaflUellmit 
Temdlestrength. 

0. 

0. 

"* 

OenenU  eummary. 

Tensile  itrangth  per  square  inch  of  orUlnal  seetioii pounds..   77,560 

Elastic  limit  per  sqaare  inch  of  original  section do...   45,000 

Elongatloo  per  inch  after  ruptore inch..     .2600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Rednction  in  diameter  at  point  of  mpture do...       .185 

Rednctlon  in  area  after  mptore,  per  cent  of  original  section • 40.2 

Position  oi  mptoze ^Ofxomneck 

Character  of  broken  surface sUky.serrated 

Elongation  of  inch  sections ^Odf^SO* 


82 


3-INOH   B.   F.  GUNS. 

Tube. 
No.  6180. 


Marks,  ^^"^"^ 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

per  mch. 

Inch. 
0. 

.000100 
.000350 
.000600 
.001000 
.001160 
.001460 
.001500 
.001560 
.012260 
.013700 
.015100 
.016600 
.017600 

SncceBBive 
elongation 
perlnch. 

Permanent 
set. 

Suceessive 

permanent 

set. 

Inch. 
0. 

TotaL 

Peraonare 
inch. 

Pounds. 
20O 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
15,620 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
78,100 

Inch. 
0. 

.000100 
.000250 
.000250 
.000400 
.000150 
.000300 
.000060 
.000060 
.010700 
.001450 
.001400 
.001500 
.001000 

Inch. 
0. 
0. 

Initial  load. 

ElasUc  limit. 
Tensile  strength. 

0. 

0. 

Qenercd  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    78,100 

Elastic  limit  per  square  inch  of  original  section do...    48,000 

Elongation  per  Inch  after  rupture inch..     .2660 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001560 

Reduction  in  diameter  at  point  of  rupture do...       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture 1".04  from  neck 

Character  of  broken  surface silky^  oblique 

Elongation  of  inch  sections ,..  '.IBj^^SS* 


3-INOH   B.  F.  ai798. 
TUBB. 

No.  68S5. 
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Marks,  t:'^'^ 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

Elongation 
perlnch. 

Inch. 
0. 

.000100 
.000660 
.000600 
.001000 
.001160 
.001400 
.001460 
.001860 
.001900 
.002300 
.004800 
.006860 

8aoc«sriTe 
ekmsation 
perinch. 

Permanent 
set 

SuoeenlTe 

Total. 

Peraquare 
Inch. 

permanent 
set. 

InelL 
0. 

Remarks. 

200 
1,000 

Ponndt. 
1,000 
5.000 
10.000 
20.000 
80,000 
86,000 
40,000 
42,000 
60.000 
61,000 
62,000 
68,000 
64,000 
56,000 
66,000 
91,600 

Inth. 
0. 

.000100 
.000260 
.000860 
.000400 
.000160 
000250 
.000060 
.000400 
.000060 
.000400 
.002000 
.001050 

Inch. 
0. 
0. 

Initial  load, 
filastio  limit 

2,000 

4,000 

6.000 

7,000 

0. 

8,000 
8.400 

0. 

.    10,000 

10,200 

1  i6!466 

1    10,600 

'    10,800 

U,000 

.006000    '      .000660 
.007280    ,      .001250 

11,200 

18,820 

1 

General  summary. 

Tensile  strength  per  Bqnare  inch  of  original  section pounds..    91,600 

Elastic  limit  per  square  inch  of  original  section do...    61,^ 

Elongation  per  inch  after  rupture inch..     .2160 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001900 

Reduction  in  diameter  at  point  of  rupture do...       .126 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.8 

Position  of  rupture ".9  from  neck 

Cfaaiacter  of  broken  surface silky 

Elongation  of  inch  sections ".12, ''.81* 

H.  Doc.  800 3 
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3-INOH  B.  F.  GUNS. 

Tube. 


No.  6356. 

Marks,  ^?!'^^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Elongation 
per  inch. 

SuccesBlve 
elongation 
perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarkit. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2  000 

Pouiids. 
1,000 
5,000 
in  nnn 

Inch, 
0. 
.000100 
.000860 
.000600 
.000950 
.001100 
.001400 
.001460 
.001700 
.001750 
.001800 
.OKm) 
.007150 
.008750 
.011500 
.013250 

Inch. 
0. 
.000100 
.O:)0250 
.000250 
.000350 
.000150 
.000300 
.000050 
.000250 
.000050 
.000050 
.003800 
.001550 
.001600 
.002760 
.001750 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

4*  000           m  nnn 

6,000 
7,000 
8,000 
8,400 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
17,320 

30,000 
35,000 
40,000 
42,000 
60,000 
51.000 
62,000 
58,000 
54,000 
65,000 
86,000 
57,000 
86,600 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    86,600 

Elastic  limit  per  square  inch  of  original  section do...    52,000 

Elongation  per  inch  after  rupture inch . .      .  2800 

Elongation  perinch  under  strain  at  elastic  limit do...  .001800 

Reiluction  in  diameter  at  point  of  rupture do. . .       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture ".85  from  neck 

Charac ter  of  broken  surface silky 

Elongation  of  inch  sections ".12,  ".84* 


3-INOH   B.  F.  GUNS. 

Jacket. 
No.  6078. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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Tenrfle strength  per  »iimre  In phoIoiifffnalBUi'tioti .....-...„- i,l>ou»d*..    ^'^00 

ElAiilic  Umlt  perequnretnchof  orl^rifll«ectlfln,..,.,.. ..„,„.. ^     — -v    u"       rtSS 

Elojfg'itUtni^^T  invh  tilter  mjfUini , _    .-Incii..      -jww 

ElongAiuxi  ptTinoJi  ivrKJerstmiriiir u]jislit"limk ,_..-- _..... go...  -™™ 

fiedjJtihifi  hi  dittineier  itt  polm  oJ  ftiptupe.. .,.,. .-^...^.     _  .  ..t--"«o,,-       -luj 

ItedEir  [Jon  in  nre<L  after  nipliir*?,  jt^r  cenl  of  od^n&J  a©ctii>ii., ,„ . „,.,...,.  ...-*'-' "'- 1 

PodUf-n  of  rupture ^ -- — .....,,,-._;., ".W  from  ncirJc 

Chaimief  of  tt/^keDHUriaee... ...,* .., .......___   Illity 

EloDgBdoooJfncHsectJoiia „., *-*,_ f'.m/\m 


\ 


36 


3-INCH   B.   F.   GUNS 


Jacket. 

No.  6117. 

Marks,  ^?i^^ 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
perinch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarkfl. 

Total. 

Per  square 
inch. 

Pmmd$. 
200 

I'Sffi 
2,000 

4,000 

6,000 

8,000 

9,200 

10,800 

11,000 

U,200 

U,400 

11,600 

11,800 

16,770 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
54,000 
55.000 
56,000 
57,000 
58,000 
59,000 
88,850 

Inch. 
0. 

.000100 
.000350 
.000600 
.001000 
.001400 
.001600 
.002000 
.011000 
.011900 
.012450 
.013500 
.015000 

Inch. 
0. 

.000100 
.000250 
.000250 
.000400 
.000400 
.000200 
.000400 
.009000 
.000900 
.000550 
.001050 
.001500 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 
0. 

Elastic  limit. 
TensUe  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88,850 

Elastic  limit  per  square  inch  of  originalsection do...    54,000 

Elongation  per  inch  after  rupture Inch..      .2300 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .002000 

Reduction  in  diameter  at  point  of  rupture do...       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80.7 

Position  of  rupture 1".2  from  neck 

Character  of  broken  surface granular,  radiating  from  a  silky  flaky  spot  at  circumference 

Elongation  of  inch  sections ''.SO*, ''.16 


v 


3-inoh  r.  f.  gun8- 
Jagket. 

No.  6162. 
Marks,  ^;^-^ 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


3! 


General  nummary. 

TeMfIe«ti«i^th  per equMC  inch  of  original  section ..potinda,.    m,m 

Elagtic  limit  per  aquare  inch  of  original  section 'i„ Ih"       ilw 

Elongation  per  inch  after  rupture......... ^^^i*-    ^f^J^ 

Elongation  per  inch  under  strain  at  elastic  limit ---;?!?■'        r^ 

Reduetionlndiameteratpointofrupture fl*^--       -^^ 

Reduction  in  area  after  rupture,  per  cent  of  original  section ■  ■  i  Vf  mr«  ^^i 

Position  of  rupture - ■■  i    ^""'^"^^J 

Character  of  broken  surface siitj 

Elongation  of  Inch  Bectiona - /'.n,''.36* 
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3-inoh  b.  f.  guns. 
Jaokkt. 


No.  6168. 

Marks,  A"^-*^ 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4.000 
6,000 
8,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11.200 
11,400 
11,600 
18,300 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
91,600 

Inch. 
0. 

.000100 
.000800 
.000600 
.001000 
.001400 
.001560 
.001550 
.001600 
.001650 
.001650 
.001700 
.001750 
.001800 
.002000 
.003600 
.006750 
.007050 
.006250 

Inch. 

0. 

.000100 
.000200 
.000300 
.000400 
.000400 
.000160 

0. 
.000050 
.000050 

0. 
.000050 
.000050 
.000050 
.000200 
.001500 
.002250 
.001300 
.001200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 
0. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  oriflrinal  section pounds..    91,500 

Elastic  limit  per  square  inch  of  original  section do...    63,000 

Elongation  per  i ncn  after  rupture inch . .      .  2460 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001800 

Reduction  in  diameter  at  poin  t  of  rupture do . . .       .186 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sectionB ".80*/ J9 


3-inch  r,  f.  guns. 
Hoop. 

No.  6072. 

Marks,  ^,"^« 

Diameter,  ".505. 

S3€tional  area,  .20  square  inch. 

Gauged  length,  2". 


89 


Applied  loads. 

Elongatioii 
per  Inch. 

SncceflBlye 
elongation 

Permanent 
set. 

Succesaive 

Total. 

Peraqiaare 
inch. 

permanent               Remarks, 
set. 

1 
1 

PoundB. 

200 

1,000 

Pound$. 
1,000 

Inch, 
0. 

.000100 

Inch, 
0. 

.000100 
ono2fiO 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elafitic  limit. 
Tensile  strength. 

2  000            10.000    *      .000850 

4.000            20.000          .000650    !  *   .000300 
6.000            30,000          .001000    >      .000350 
8,000            40,000          .OOia'iO          .000350 
9  000            45,000    1      .001500          .000150 

0. 

10  000          .iv)  nm          noifvV)        .nooi5o    '    6. 

11.000 
11.200 
11,400 
11.600 
12.000 
17,020 

55,000 
56,000 
57.000 
58.000 
60,000 
85,100 

.001900 

.000250 

.002650 
.012650 
.013800 
.015950 

.000750 
.009900 
.001250 
.002150 

......... 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    85,100 

Elastic  limit,  per  square  inch  of  original  section do.  .    65,000 

Elongation  per  incn  after  rupture inch . .      .  2350 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001900 

Reduction  in  diameter  at  point  of  rupture do...       .155 

Reduction  in  area  after  rupture,  percentof  original  section 51.9 

Position  of  rupture ".6  from  neck 

Characterof  broken  surface silky 

Elongation  of  inch  sections ^.36*. '^.U 
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3-INOH   »•  F.   QXrSB. 


TABULATION  OF  TENSION  SPECIMENS  FROM  S-INCH  R.    F.    GVN8. 
(STEMS  J^'  LONG,  ,''606  DIAMETER.) 


No.  of 
test. 


Podtloiiin 
gun. 


Elastic 

limit 

per 

sqnare 
mch. 


Tensile 
strength 

per 
square 

inch. 


Elon- 
tton. 


Oon- 
trac- 
tlonof 


Appearance  of  fracture. 


"RfrniM*^ 


6074 
6081 


6114 


6187 
6188 
6149 
6179 
6180 
6865 
6356 
6078 
6117 


6162 
6168 
6072 


Tube.. 
....do. 
....do. 
....do. 

....do. 

....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
Jacket. 
....do. 

....do. 
....do. 
Hoop.. 


Pounds. 
68,000 
62,000 
57,000 
66,000 

58,000 


68,000 
65,000 
56,000 
46,000 
48,000 
61,000 
62,000 
56,000 
64,000 


68,000 
58,000 
65,000 


Pounds. 
89,800 
88,200 
88,300 
96,600 

88,200 


85,900 
86,800 
08,470 
77,660 
78,100 
91,600 
86,600 
90,200 
88,860 


86,550 
91,600 
86,100 


Pr.a. 
20.0 
25.0 
21.0 
18.5 

8.0 


24.0 
28.5 
21.6 
26.0 
26.5 
21.5 
28.0 
20.6 
28.0 


26.0 
24.6 
28.6 


iV.d. 
48.8 
49.1 
46.2 
84.0 

9.6 


49.1 
46.2 
42.1 
46.2 
46.2 
48.3 
46.2 
87.1 
80.7 


46.2 
46.2 
51.9 


.«^< 


10. 

do. 


Granular,  60  per  cent;  silky 
flaky,  40  per  cent. 

Fine  granular,  radiating 
from  a  flaky  spot  at  cir- 
cumference. 

Fine  silky 

do 

Silky 

Silky,  serrated 

8ilky,oblique 

.^"."ISo:::::::::::::::::::::: 

do 

Granular,  radiating  from  a 
silky  flaky  spot  at  circum- 
ference. 

SUky 

do 

do 


Muzzle  end. 

Do. 
Breech  end. 
Muzzle  end. 

Breech  end. 


Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Muzzle  end. 
Breech  end. 


Muzzle  end. 

Da 
Breech  end. 


3.2-INCH  B.  L.  STEEL  FIELD  GUNS. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 


ii 


3.2-INOH   B.  L.  STEEL    FIELD  GITK8. 

Tube. 
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\o.  6014. 

-M-^^V^     11281  B*  F, 

Marks,  mtsM 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 


Total. 


!  Per  aqiiare 


aqua 
Qcn. 


Incl 


l.OOO 

6,000 

10,000 

20,000 

90,000 

36,000 

40,000 

42,000 

46.000 

47,000 

48,000 

49,000 

50,000 

61,000 

:         52,000 

58,000 

54,000 

90,900 


^i25?;"r  elongatipn 


per  inch. 


Inch, 
0. 

.000100 
.000300 
.000560 
.000950 
.001100 
.001350 
.001450 
.001560 
.OOIGOO 
.001600 
.001660 
.002150 
.008600 
.006500 
.007650 
.006400 


perlnch. 


Inch, 

0. 
.000100 
.000200 
.000250 
.000400 
.000150 
.000250 
.000100 
.000100 
.000050 

0. 
.000050 
.000600 
.001860 
.003000 
.001150 
.000750 


PennanentiSiS^^!.!,^ 
_-^         permanent 


Remarkx. 


Inch. 


I      Inch. 
0. 


I 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength,  per  square  inch  of  original  section ponnds. .    90, 900 

Elastic  lixnit,  per  square  inch  ot  original  section do. . .    49, 000 

ElongatioTi  per  incn  after  mpture inch . .      .  2250 

EIongatioTi  per  inch  under  strain  at  elastic  limit do. . .  .  001650 

ReductioTi  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  per  cent,  of  original  section 43. 3 

Pr«ltlon  of  rupture ''.9from  neck 

Character  of  broken  surface silky,  oblique 

Elongation  of  inchsections .'.  ^'.31*,  ^.14 
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3.2-lnch  b.  l.  steel  field  guns. 
Tl^e. 

No.  6095. 


Marks,  kW^' 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

ElongatioD 
per  inch. 

Successive 
elongation 
perlnch. 

Permanent 
set. 

Succeasive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8.400 
8.600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10.200 
10,400 
10,600 
10,800 
19,020 

Pounds. 
1,000 
5,000 

Inch. 
0. 

.000100 

Inch. 

0. 
.000100 
.000150 
.000300 
.000400 
.000150 
.000200 
.000100 
.000060 

0. 
.000050 

0. 
.000050 
.OOOttTO 
.000060 
.000160 
.001000 
omotra 

Inch. 
0. 
0. 
0. 

Initial  load. 

Elastic  limit 
Tenirile  strength. 

10,000          .000250 
20,000          .000550 
30.000          .000950 
85.000    1      .001100 
40,000    !      .001300 
42,000    i      .001400 
43,000    '      .001450 
44,000    ,      .001450 
45.000          .001600 
46,000    1      .001500 

6. 

0. 

47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
96,100 

.001550 
.001600 
.001650 
.001800 
.002800 
.004000 

.006000          .001066 

.005900 

.000900 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  originfu  section do... 

Elongation  per  inch  after  rupture inch. . 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Reduction^in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ".7  from  neck 

Character  of  broken  surface granular,  radiating  from  a  silky  spot  in  the  circumference 

Elongation  of  inch  sectlonB ".28*»^.16 


95,100 

49.000 

.2150 

.001650 

.095 

34.0 


3.2-IKOH  B.  L.  STEEL   FIELD  GUNS. 

Tube. 
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No.  6127. 

Marks,  g^  5*''* 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loftds. 

Elonntlon 
per  Inch. 

SaccesBiTe 
elongation 
perlnch. 

Pennanent 
set 

Saecearive 

permanent 

set. 

Remarks. 

Total. 

Perrauare 
Inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9,200 

9.400 

9,600 

9.800 

10.000 

10.200 

10,400 

10,600 

18,200 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
48.000 
44,000 
45,000 
46,000 
47.000 
48.000 
49.000 
50,000 
51,000 
52,000 
53,000 
91,000 

Inch. 
0. 
.000150 
.000800 
.000600 
000950 
.001100 
.001300 
.001450 
.001450 
.001500 
.001550 
.001550 
.001600 
.001650 
.008050 
.008600 
.004650 
.005500 
.006450 

Inch. 
0. 

.000150 
.000150 
.000800 
.000850 
.000150 
.000200 
.000150 

!000060 

.000050 
0. 
000060 
.000050 

.001400 
.000650 

.001050 
.000850 
.000950 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

Elatitie  limit 
Tensile  atrength. 

General  summary. 

Tensile  strengtli  per  Bqnare  inch  of  otlffinal  section ponnds..    91,000 

Elastic  limit  per  sooare  inch  of  original  section do...    48,00) 

Elongation  per  incn  after  rupture inch..      .22iN) 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0016)0 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture, per  cent  of  original  section 43.3 

Position  of  rupture ''.85  from  neck 

C9iaracter  of  broken  surface silky 

EkngadooofinohsectioDs "'.82*,  M2 
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3.2-INCH   B.  L.  STEEL   FIELD  GUNS. 

Jacket. 
No.  6034. 


Marks,  S1?&^' 

Diameter,  ".504. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Successive 

Permanent 
set. 

BuccesBive 

permanent 

set. 

RenuirkH. 

Total. 

Per  square 
inch. 

=»r  eis;?s«o" 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10.200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

18,880 

Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
94,400 

Inch. 
0. 
.000100 
.000650 
.000650 
.001000 
.001400 
.001560 
.001600 
.001650 
.001700 
.001750 
.001850 
.001950 
.002050 
.002460 
.003200 
.004400 
.005600 
.006750 

Inch. 
0. 

.000100 
.000250 
.000300 
.000350 
.OOMOO 
.000150 
.000050 
.000050 
.000050 
.000050 
.000100 
.000100 
.000100 
.000400 
.000750 
.001200 
.001100 
.001250 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 
0. 

* 

1 

General  tummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    94,400 

Elastic  limit  per  square  inch  of  original  section do...    53,000 

Elongation  per  incn  after  rupture inch . .      .  1560 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002050 

Reduction  in  diameter  at  point  of  rupture do...       .045 

Reduction  in  area  after  rupture,  percentof  original  section 16.9 

Position  of  rupture ".8  from  neck 

Character  of  orolcen  surface Qranular 

Elongation  of  inchsectioDs ^.16*, ''.Ifi 


3.2-ikch  b.  l.  steel  field  guns. 
Jacket. 
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No.  6067. 
Marks,  g^^'« 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gav^ed  length,  2". 


r 


Applied  loads. 


'n'i«r.»«rt-r*« '  Successive 

I  JS?1Sch    I  elongation 
Total.    l^'^LX'"!  I  ^'^'''^- 

1 __| I 


Permanent 
set 


Saooessiye 

permanent 

set 


Remarks. 


1 


Piowtds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

18,880 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80.000 
40,000 
46,000 
47,000 
48,000 
49,000 
60.000 
61,000 
62,000 
63,000 
64,000 
66,000 
94,400 


Tneh. 
0. 

.000100 
.000850 

.000600 
.001000 
.001350 
.001650 
.001560 
.001600 
.001700  I 
.001750  I 
.002450 
.004600  , 
.006850  ' 
.006600  I 
.007260 


Inch. 
.000100 


Tnch. 


Inch. 


Initial  load. 


.000250 
.000400 
.000350 
.000200 

.000060 
.000100 
.000060 

.000700 
.002060 
.001860 
.000650 
.007060 


Elastic  limit 


Tensile  strength. 


General  summary. 

Temple  strength  per  square  inch  of  original  section pounds. .    94, 400 

Elastfc  JJmlt  per  square  inch  of  original  section do...    50,000 

Elongation  per  Inch  after  rupture inch..     .2250 

£Iozigation  per  Inch  under  strain  at  elastic  limit do. . .  .  001750 

Keduction  in  diameter  at  point  of  rupture do...       .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 87.1 

Pdffltlon  of  rupture....^ j,',;    •ii:-  -i ;:; 1"  from  neck 

Character  of  broken  srarface sil  ky,  trace  of  granulation  at  the  circumference 

Elongation  of  inch  eectioiM ".27», 'M8 
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3.2-ikoh  b.  h.  steel  field  ouns. 
Jacket. 


No.  6077. 

Marks,  1IT&'"' 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gaaged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Inch. 
0. 
.000100 
.000300 
.000300 
.000350 
.000400 
.000250 
.000250 
.000050 
.000050 
.000300 
.000300 
.000350 
.000600 
.000900 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  sqoare 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8.000 
9,200 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
20,060 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
50,000 
51,000 
52,000 
58,000 
54,000 
55,000 
56,000 
57,000 
100,800 

Inch. 
0. 
.000100 
.000400 
.0007UO 
.001050 
.001450 
.001700 
.001950 
.002000 
.002060 
.002350 
.002650 
.003000 
.008600 
.004500 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    100,300 

Elastic  limit  per  square  inch  of  original  section do...      52,000 

Elongation  per  incti  after  rupture inch..        .1700 

Elongation  per  inch  under  strain  at  elastic  limit do...    .002050 

Reduction  in  diameter  at  point  of  rupture do. . .         .  085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80. 7 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongationof  inchsections ".22*  ".12 


3.2-inoh  b.  l.  8tssl  field  oi7k8. 
Jacket. 
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No.  6079. 

Marks,  i^.^»« 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ga\:«ed  length,  2". 


Applied  loads. 

Elonntion 
per  inch. 

SooceiriTe 
elonntion 
permdi. 

Peniument 
set. 

SncoeolTe 
'     tot. 

Remarka. 

Total.     I^X" 

Jtmndt. 

\           200 

1,000 

2,000 

4,000 

6,000 

8,000 

9.200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10  600 

Fmindg, 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62.00Q 
•w  nm 

IndL 

a 

.000100 
.000850 
.000660 

.001060 
.001460 
.001650 
.001700 
.001800 
.001960 
.002060 
.002760 
.004450 
.006000 
.006000 
006650 

IndL 
0. 
.000100 
.000250 

000300 
1000400 
.000400 
.000200 

000060 

! 000100 

.000160 
.000100 
.000700 
.001700 
.000560 
.001000 
.000660 

IndL 
0. 
0. 

In4Mm 
0. 

Initlalloiid. 
ElMtio  limit 

0. 
.000060 

'".ooooio"' 

t     10;800    1       54;000 

1     11,000    1       55.000 

19,410    1        07.QM1 

Tensile  ■fcrength. 

. 

i      ' 

Oeneral  gummary, 

Tensile  stren^  per  iqiiAre  inch  of  original  section pounds..    97,060 

Elastic  limit  per  square  Inch  of  originafsection do...    50,000 

Elongation  per  incn  after  rupture inch..     .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002060 

Reduction  in  diameter  at  point  of  rupture do...       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture ''.to  from  neck 

Character  of  broken  surface granular,  80  per  cent;  silky  flaky,  20  per  cent 

Elongation  of  inch,  sections M6,  ^^.24* 


TABULATION  OF  TENSION  SPECIMENS  FROM  S,g-INCH  B,  L. 
FIELD  OUNS.     {STEMS  f^  LONG,  ''.606  DIAMETER.) 


STEEL 


No.  of 
test. 

Position  in 
gun. 

Location 
of  speci- 
mens. 

Elastic 
limit 
per 

square 
inch. 

TensUe 
strength 

per 
square 

Elon- 
tton. 

Ckm- 
trac- 
tion 
of 
area. 

Appearance  of  frac- 
ture. 

Bemarks. 

6014 
6095 

1     6127 

Tube 

do.... 

do 

Middle  . 
....do... 

....do... 

Pound*. 
49,000 
49,000 

48.000 
58,000 
60,000 

62,000 
60,000 

Pound*. 
90,900 
05,100 

91,000 
94,400 
94;  400 

100,800 
97,060 

Pr.tL 
22.5 
21.6 

22.0 
15.6 
22.6 

17.0 
20.0 

Pr.tt 
48.8 
34.0 

48.3 
16.9 
87.1 

80.7 
27.4 

Silky,  oblique 

Granular,  radiating 
from  a  silky  sp<^ 
In  cireumlerence. 

Silky 

Muzzle  end. 
Breech  end. 

Muzzle  end. 

Do. 
Breech  end. 

Muzzle  end. 
Breech  end. 

'     60S4 

Jacket.... 
....do 

....do... 
....do... 

Granular 

1    6067 

Silky,  trace  of  gran- 
ulation at  circum- 
ference. 

Granular,  silky  spot 
at  clroumference. 

Granular,  80   per 
cent;  silky  flaky, 
20  per  cent 

'     6077 
6079 

do.... 

do.... 

....do... 
....do... 

H.  Doc.  300- 


3.6-INCH  B.  L  FIELD  MORTARS. 


SPECIMENS  FROM  BODIES,  BREECH  BLOCKS, 
SPINDLES,  AND  GAS  CHECKS. 
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3.*i-INCH   B.  L.  FIELD   MURTABS. 
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3.6-INCH   B.  L.  FIELD   MORTARS. 
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5-INCfl  B.  L.  SIEGE  RIFLES. 


SPECIMENS  FROM  TUBES  AND    JA-CKETS. 
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5-inoh  b.  l.  si£q£  riflss. 
Tube. 

No.  6092. 

Marks,  5A^5. 

Diameter,  .505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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AppUed  loads. 

Elonntlon 
per  inch. 

SucceMiTe 

elongation 

perlnch. 

Permanent 
set 

Inch. 
0. 
0. 

Successive 

permanent 

set 

Inch. 
0. 

Total. 

Per  square 
Inch. 

Remarks.              < 

J\mnd9. 
200 
1,000 

4,000 
6,000 
,      7,000 
8,000 
8,400 
8,600 
8,800 

Slooo 

9,200 
9,400 

fwndt. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42.000 
48.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
60.000 
51,000 
52,000 
58.000 
54,000 
55,000 
91,500 

IndL 
0. 

.oogoo 

.000800 
.000650 

.001000 
.001200 
.001400 
.001500 
.001560 
.001600 
.001600 
.001660 
.001700 
.001760 
.001800 
.001900 
.002100 
.002600 
.003960 
.005900 
.006960 

Inch. 

0. 

.000100 
.000200 
.000650 
.000860 
000200 
.000200 
.000100 
.000060 
.000060 

0. 
.000060 
.000060 
.000060 
.000060 
.000100 
.000200 
.000500 
.001350 
.001960 
.001060 

Initial  load. 

6. 

.000060          .000060 

t 

9600 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
18,800 

Elastic  limit 
Tensile  stren^h. 

General  tummcary. 

Tensile  itreiigth  per  square  inch  of  original  section poundfi..    91,500 

Elastic  limit  per  square  inch  of  original  section do...    50,000 

Elongation  per  inch  after  rupture inch..      .2500 

Elongation  per  inch  under  nrain  at  elastic  limit do...  .001900 

Reduction  in  diameter  at  point  of  rupture do. . .       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface silky 

ElongBtion  of  iPchsectioM '■'.SS^.MS 
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5-mCH   B.  L.  SIEOE  BIFLBS. 

Tube. 
No.  6098. 


Marks,  Jj^,]^ 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Eloneatloii 
per  mch. 

SuccesBive 
elongation 
perinch. 

Permanent 
set. 

SucceflBlye 

permanent 

set 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 
200 
1,000 
2,000 
4,000 
6.000 
7,000 
8,000 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
17,460 

Pounds. 
1.000 
6,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
87,300 

Inch. 
0. 

.000100 
.000800 
.000600 
.001000 
.001150 
.001400 
.001500 
.001650 
.001600 
.001600 
.001750 
.001850 
.001950 
.002200 
.002450 
.002950 
.003900 
.004960 

Inch. 

0. 

.000100 
000200 
.000300 
.000400 
.000150 
.000250 
.000100 
.000050 
.000050 

0. 
.000160 
.000100 
.000100 
.000250 
.000250 
.000500 
.000950 
.001050 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

.000050 

.000050 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    87.800 

Elastic  limit  per  square  inch  of  original  section do. . .    45. 000 

Elongation  per  inch  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001000 

Reduction  in  diameter  at  point  of  rupture do...       .186 

Reductioninareaafterrupture,  per  cent  of  original  section 46.2 

Position  of  rupture ".60  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  aections ".83*, ^.09 


5-INOH   B.  L.  SIBGE   BIFLES. 

Tube. 

No.  6358. 

Marks,  S^^ 

Diameter,  ".604. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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Applied  loads. 

perlnch. 

SuoceBBlye 

elongation 

perlndi. 

Feimanent 
set 

SaccesBiye 

permanent 

set. 

Remarks. 

Total. 

"^'i^r^ 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7.000 
8,000 

Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40.000 
42,000 
49,000 
50,000 
51,000 
52,000 
58,000 
54,000 
92,150 

Inch. 

0. 

.000100 
.OOOSGO 
.000600 
.001000 
.001100 
.001360 
.001460 

-.001850 
.002000 
.002750 
.004500 
.006000 
.007000 

Inch. 
0. 

.000100 
.000260 
.000260 
.000400 
.000100 
.000250 
.000100 
.000400 
.000150 
.000750 
.001760 
.001500 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elfwtic  limit 
Tensile  strength. 

0. 

8',  400 
9,800 

.000060 

.000060 

10,000 
10,200 
10,400 
10,600 
10,800 
18,430 

OenercU  summary. 

Tensile  itrength  per  square  inch  of  original  section poimds..    92,160 

Elastic  limit  per  square  inch  of  original  section do...    49,000 

Elongation  per  inch  after  rupture inch..      .2600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001850 

Reduction  in  diameter  at  point  of  rupture do...       .114 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture *'.75  from  neck 

Character  of  broken  surface silky 

Elongatioa  of  inch  sections 'M6,^84* 
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6-INCH    B.   L.  SIEGE   RIFLES. 

Tube. 
No.  6398. 


Marks,  l^ll 

Diameter,  ".510. 

Sectional  Area,  .204  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elon^tion 
per  inch. 

Permanent 

set. 

Successive 

permanent 

set. 

i 

i 

Total. 

Per  square 
inch. 

Remarks.                i 

Pounds. 
204 
1,020 
2,040 
4,060 
6,120 
7,140 
8,160 
8,568 
9,180 
10,200 
10,404 
10,608 
10, 812 
11,016 
11,220 
11,424 
11,628 
18,480 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
56,000 
57,000 
90,590 

Inch. 
0. 
.000100 
.000400 
.000700 
.001050 
.001300 
.001400 
.001450 
.001550 
.001700 
.001750 
.001850 
.002050 
.003000 
.004750 
.006000 
.007300 

Inch. 
0. 

.000100 
,000300 
.000800 
.000350 
.000250 
.000100 
.000050 
.000100 
.000150 
.000050 
.000100 
.000200 
.000950 
.001750 
.001250 
.001300 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

6. 

0. 

Elastic  limit. 
Tensile  strengrth. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    90,590 

Elastic  limit  per  pouare  inch  of  originflil  section do. . .    52, 000 

Elongation  per  inch  after  rupture inch . .      .2150 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001860 

Reduction  in  diameter  at  point  of  rupture , do. . .       ,130 

Reduction  In  area  after  rupture,  per  cent  of  original  section 44. 4 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".11,^.32* 


5-inch  b.  l.  siege  bifle8. 
Tube. 

No.  6394. 

Marks,  |??*2 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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AppUed  loads. 

Snoceniye 
eloDfation 
perlDch. 

Inch. 
0. 

.000100 
.000200 
.000600 
.000400 
.000150 
.000200 
.000100 
.000160 
.000060 
.000600 
.001850 
.000450 
.000800 
.001300 

Permanent 
set. 

SocceMiye 

permanent 

set. 

Remarks. 

Total. 

Persauare 
inch. 

per  Inch. 

Ftntndt. 

20O 

1,000 

2,000 

4,000 

6.000 

7,000 

8,000 

8,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10.800 

17,960 

Fmmdt. 
1,000 
5.000 
10,000 
20,000 
80.000 
35,000 
40,000 
42,000 
48.000 
49,000 
50,000 
51,000 
62,000 
58,000 
54,000 
89,800 

Inch. 
0. 
.000100 
.000900 
.000600 
.001000 
.001160 
.001360 
.001460 
.001600 
.001660 
.002160 
.004000 
.004460 
.005260 
.006560 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastlclimit 
Tensile  strength. 

0. 

0. 

QtJieral  summary. 

TenaOe  strength  per  square  inch  of  original  section pounds..    89,800 

Elastic  limit  per  square  inch  of  original  section do. . .    49, 000 

Elongation  per  inch  after  rupture inch. .      .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001650 

Reduction  in  diameter  at  point  of  rupture do . . .       .095 

Reduction  in  area  after  rupture,  per  cent  of  original  section 34. 0 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface silky  serrated,  60  per  cent;  granular,  40  per  cent 

Elongation  of  Inch  sections ».26*,  ".15 
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6-INCH    B.   L.   SIEGE    RIFLES. 

Tube. 


No.  6403. 

Marks,  if^  S 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonsation 
per  inch. 

SucceaBive 

elongation 

perinch. 

Inch. 
0. 

.000100 
.000250 
.000300 
.000350 
.000160 
.000200 
.000100 
.000060 
.000060 
.000060 
.000060 
.000100 
.001750 
.001000 
.000660 
.001350 
.001000 

Pennanent 

set. 

SucceflBive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
17,980 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
48,000 
44,000 
45.000 
46.000 
47,000 
48.000 
49,000 
60,000 
61,000 
62,000 
89,900 

Inch. 
0. 

.000100 
.000860 
.000660 
.001000 
.001150 
.001350 
.001450 
.001500 
.001560 
.001600 
.001660 
.001750 
.008500 
.004600 
.005160 
.006500 
.007600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

.000050 

.000050 



General  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds . .       89, 900 

Elastic  limit  per  square  inch  of  original  section do. . .       47, 000 

Elongation  per  inch  after  rupture inch..         .2560 

Elongation  per  inch  under  strain  at  elastic  limit do. . .      .  001750 

Reductioi I  in  diameter  at  point  of  rupture do . . .  .184 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture ".75  from  neck. 

Character  of  broken  surface silky. 

Elongation  of  inch  sections ".37*  ".14 


5-LNGH   B.   L.  SIEGE   BIFLE8. 

Jacket. 

No.  6110. 
Marks,  ^\i 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 
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Applied  loads. 

Elongation 
perinch. 

Successive 
elongation 
perinch. 

Permanent 
set. 

RuccecKive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

I\mnd». 

250 

1,260 

2,600 

5,000 

7,600 

10,000 

11,600 

11,750 

12,000 

12,250 

12,500 

12,760 

13,000 

18.250 

22,060 

Pwnds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
58,000 
88,320 

Inch. 
0. 

.000188 
.000683 

.000667 
.001000 
.001867 
.001667 
.001783 
.001767 
.006667 
.007338 
.008167 
.008400 
.009000 

Inch. 
0. 

.000133 
,000200 
.000834 
.000383 
.000367 
.000300 
.000066 
.000084 
.001900 
.000666 
.000684 
.000238 
.000600 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 

ElasUc  limit 
Tensile  strength. 

0. 
.000083 

"'".666688"' 

General  summary. 

Tensile  strength  per  square  inch  of  orislnal  section pounds.. 

Elasticlimit  per  square  inch  of  original  section do...    48,000 

Elongation  per  inch  after  rupture inch..      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Reduction  in  diameter  at  point  of  rupture do...       .144 

Reductiou  in  area  after  rupture,  per  ceni  of  original  seotion 44. 6 

Position  of  rupture 1".2  from  neck 

Character  of  broken  surface silky 

Elongation  of  inchsections ''.14,  «'.27*,  ".27* 
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6-INCH   B.    L.   SIEGE   RIFLES. 

Jacket. 


No.  6122. 


Marks,  |^i 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Elongation 
perlnch. 

SuooeniTe 
elongation 
perlnch. 

Permanent 
set 

SuoceMlYe 

permanent 

Bet 

Inch. 
0. 

RemarluL 

Total. 

Per  aquare 
inch. 

Pounds. 
250 
1,260 
2,600 
5,000 
7,600 
10,000 
11,250 

11,600 

11,750 
12,000 
12,260 
12,600 
20,620 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 

46,000 

47,000 
48,000 
49,000 
50,000 
82,480 

Inch. 
0. 

.000100 
.000838 
.000667 
.001000 
.001367 
.001567 
/    .002600 
\    .011667 
.012667 
.013833 
.013938 
.014883 

Inch. 
0. 

.000100 
.000238 
.000334 
.000333 
.000867 
.000200 
.000983 
.009167 
.001000 
.000666 
.000600 
.000900 

Inch. 

0. 

0. 

Initial  load. 
ElasUc  limit. 

0. 

.009788 

.009788 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    82,480 

Elastic  limit  per  square  inch  of  original  section do...    45,000 

Elongation  per  incn  after  rupture inch. .      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001567 

Reduction  in  diameter  at  point  of  rupture do. . .       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture ''l.l  from  neck 

Character  of  broken  surface silky 

Elongation  of  inchseetions ".86*,  ".21,  ".16 


5-inoh  b.  l.  siege  bifle8. 
Jacket. 
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No.  6178. 

Marks,  S^^J 

Diameter,  *".666. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied. 


TotaL 


Per  square 
inch. 


Eloniratioii 
perinch. 


Suocenlye 
elongation 
perinch. 


Peimanent 
set. 

I 


Succeasiye 
permanent 
set. 


Remarks. 


Pomtds, 

260 

1^260 

2,500 

5,000 

7,500 

10,000 

11,600 

11,760 

12,000 

12,260 

12.600 

12,750 

13,000    I 

28;27D 


1,000 
6.000 
10.000 
20,000 
80,000 
40,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
98,060 


Inch. 
0. 
.000188 
.000688 
.000667 
.001088 
.001488 
.001700 
.002600 
.008667 
.004900 
.006988 
.006488 
.007838 


Inch. 

.000188 
.000200 
.000684 


Inch. 


.000400 
.000267 
.000600 
.001167 
.001233 
.001068 
.000600 
.000000 


Inch, 


.000067 
.000188 


.000067 
.000066 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Teiufle  atzvogth  per  sqnAre  inch  of  origiiial  section pounds..  W.080 

HMtfclimltperMuare  inch  of  original  section .^o,;  -  *»»,^ 

Elongation  per  incn  after  ruptnre aJt"  ooitoo 

HonSTtionpS  Inch  under  strain  at  elastic  limit ^''  "^^Se 

BedDctioa  in  diameter  at  point  of  rapture / 86  4 

Keduction  in  area  After  rupture,  per  cent  of  original  section w'85  from  neck 

OoagMonottacb  ^eeOoia  '^• 

H  Doc.  300 5 
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5-INCH   B.  L.   SIEGE   BIFLES. 

Jacket. 


No.  6336. 

Marks,  ^b'^.'m' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length.  3". 


Applied  loads. 

Elonxatioii 
per  inch. 

Succearive 
elongation 
per  Inch. 

Pennanent 
set. 

SacceaslYe 

pennanent 

set. 

Remarks. 

Total. 

Per  Muare 
inch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
11,500 
11.750 
12,000 
12,250 
12,500 
20,090 

Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

.     40.000 

45,000 

46,000 

47,000 

•48,000 

49,000 

50,000 

80,360 

Inch. 
0. 

.000100 
.000833 

.000667 
.001000 
.001333 
.001500 
.005667 
.008667 
.009667 
.010400 
.011667 

Inch. 
0. 

.000100 
.000233 
.000834 
.000833 
.000333 
.000167 
.004167 
.003000 
.001000 
.000733 
.001167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load.      . 
ElasUc  limit 
Tensile  strenarth. 

.000083 

.000083 

.008967 

.008964 

General  summartj, 

Tennile  strength  per  square  inch  of  orin^inal  section pounds. .    80, 360 

Elastic  limit  persouare  inch  of  original  section do...    45^^000 

Elongation  per  incn  after  rupture inch..      .2867 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Reduction  in  diameter  at  point  of  rupture do...       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture I'l'.l  from  neck 

Character  of  broken  siurface silky 

Elongation  of  inch  sections ".36*,  ".19, ''.W 


5-INOH   B.  L.   SIEGE   RIBXES. 

Jaoket. 
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No.  6350. 

Marks,  ^\o 

Diameter,  ".664.  . 

Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 


Eloiigation 
perinch. 


incn 


Pounds, 
250 
1.280 
2,500 
5,000 
7.500 
10.000 
U,600 
12,500 
13,750 
14,000 
14,250 
14.500 
14,750 
15,000 
15,250 
15,500 
23,590 


•JK IJIJO 

iwi,  coo 

rdi,i)00 
r..^,iM)0 

r>-.tflO 

E^9,L]00 

^l.LOO 
91,1*60 


SncceeBiye 
elon^tion 
perinch. 


Permanent 
set. 


Inch, 
5. 

.IXWllJO 

.rNXi*>>7 

.til>tniJ7 

.wrKIO 

.004:^83 
.tH)f':<33 
,tKl^i38 


Inch. 
0. 
.000100 
.000200 
.000688 
.000884 
.000888 
.000288 
.000184 
.000166 
.000067 
.000067 
.000700 
.001666 
.002000 
.001000 
.001100 


SnccessiTe 
permanent 
set. 


Inch. 
0. 
0. 


Inch. 


Remarks. 


Initial  load. 


ElasUc  IJxnlL 


Tensile  strength. 


General  summary. 
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6-mOH   B.  L.  SIEGE   BIFLES. 

Jaokbt. 


No.  6351. 

Marks,  \^^i 

Diameter  ".664. 

Sectional  area,  .25  square  inch. 

Grauged  length,  3". 


AppUed  loads. 

Elon«atioii 
per  Inch. 

Succearive 
elongation 
perlnch. 

Peimanent 
set 

SucoeaslTe 

permanent 

set 

Remarks. 

Total. 

PerBQuare 

Pounds. 
260 
1,260 
2,500 
5,000 
7.500 
10,000 
11,500 
12,500 
14,500 
14,750 
15,000 
15,250 
15,600 
16,760 
16,000 
24,540 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
46,000 
50,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
96,160 

Inch. 
0. 

.000188 
.000888 

.000667 
.001000 
.001888 
.001583 
.001700 
.002000 
.002088 
.002200 
.002383 
.002767 
.004333 
.006667 

Inch. 
0. 

.000188 
.000200 
.000884 
.000883 
.000883 
.000200 
.000167 
.000800 
.000088 
.000167 
.000138 
.000434 
.001566 
.002334 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 

Elastic  limit 
Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    96,160 

Elastic  limit  per  square  inch  of  original  section do...    59,000 

Elongation  per  inch  after  rapture inch..      .1933 

Elongation  per  inch  under  strain  at  elsstic  limit do...  .002038 

Reduction  in  diameter  at  point  of  rapture do...       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rapture 1".  4  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ''.12,*'.82*,''.14 


5-IKOH   B.   L.  SIEGE   RIFLES. 

Jacket. 

No.  6376. 
Marks,  g*?,^ 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 
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AppUed  loads. 

Elongation 
permch. 

SuooeasiYe 
elongation 
per  Inch. 

Permanent 
set. 

SaooeasiTe 

permanent 

set 

Utan^rViL, 

Total. 

FerBquare 
inch. 

Potmd9. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11.500 

11,750 

12,000 

12.250 

12,500 

12,760 

13,000 

13,250 

13,500 

18,750 

28.740 

fwndi. 

6,000 

20,000 
80,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
58,000 
54,000 
55,000 
94,960 

Ineh, 
0. 

.000100 
000800 
.000667 
.001000 
.001888 
.001567 
.001600 
.001688 
.001700 
.001788 
.008167 
.006667 
.007000 
.007667 
.006600 

IndL 
0. 
.000100 
.000200 
.000867 
.000888 
.000688 
.000284 
.000088 
.000068 
.000067 
.000068 
.001434 
.008500 

Ineh, 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Xlastic  limit 



0. 
0. 

1 

.000688 
.000667 
.000688 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    94,960 

Elaatlcllmit  per  sqnare  inch  of  original  section do...    60,000 

Elongation  per  inch  after  ruptnre inch..     .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001788 

Reduction  in  diameter  at  point  of  rapture do...       .114 

Reduction  in  area  after  rapture,  per  cent  of  original  section 86.4 

Position  of  rapture 1".2  from  neck 

Character  of  broken  surface silky,  flaky,  80  per  cent;  granular.  70  per  cent 

Elongation  of  inch  sections '".a,  ".22*.  ".16 
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S-INGH   B.   L.   8IEOE   RIFLES. 


TABULATION  OF  TENSION  SPECIMENS  FROM  S-INCH  B.  L.  SIEGE 
RIFLES  (STEMS  OF  SPECIMENS  FROM  TUBES  £''  LONO,  "".SOS  DIAM- 
ETER). 


No.  of 
test. 


6092 
6093 
6353 


6408 


Position 
in  gun. 


Tube  .... 
....do... 
....do... 
...-do... 
....do... 


.do. 


Location 
of  speci- 
mens. 


Elastic 

limit  per 

square 

inch. 


Middle 
...do.. 
...do.. 
...do.. 
...do.. 


.do.. 


Tensile 
strength 

per 
square 
inch. 


Pounds. 
60,000 
45,000 
49,000 
52,000 
49,000 


47,000 


Pounds. 
91,600 
87,300 
92,160 
90,590 
89,800 


89,900 


Elon- 
tion. 


P.ct. 
25.0 
21.0 
25.0 
21.5 
20.0 


25.6 


Con- 
trac- 
tion 
of 
area. 


P.ct. 
46.2 
46.2 
40.8 
44.4 
34.0 


46.2 


\ppearance 
fracture. 


ice  of 


do 

do 

Silky,  serrated,  60 
per  cent;  granu- 
lar, 40  per  cent. 

Silky  ...\: 


Bemarks. 


Muzzle  end. 

Do. 

Do. 
Breech  end. 

Do. 


Muzzle  end. 


STEMS  OF  SPECIMENS  FROM  JACKETS  8»  LONG,  ".564  DLA.METER. 


6110 
6122 
6178 


6351 
6876 


Jacket... 

do... 

do... 


...do... 
...do... 


....do... 
.....do... 


Outside. 

Middle 

...do... 


...do... 
Outside. 


...do.. 
Middle 


48,000 
45,000 
46,000 


45,000 
57.000 


59,000 
50,000 


88,820 
82,480 
98,080 


80,860 
94,860 


98,160 
94,960 


22.7 
24.0 
16.3 


28.7 
16.3 


19.3 
21.0 


44.6 
49.7 
36.4 


49.7 
36.4 


44.6 
36.4 


.^".'ISo::::::;::::: 

Granular,  50  per 
cent;  silky,  50 
percent. 

Silky 

Granular,  60  per 
cent;  silky,   40 


per  cent. 
Iky 


Silky 

Silky,  flaky,  SOper 
cent;  granular, 
70  per  cent. 


Muzzle  end. 
Breech  end. 
Muzzle  end. 


Breech  end. 
Muzzle  end. 


Do. 
Do. 


5-INCH  R.  F.  GUNS. 


SPECIMENS  FROM  JACKETS. 


■n 


6-INOH   R.   F.  QUNS. 

Jacket. 
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No.  5988. 

Marks,  S¥fM* 

Diameter,  ".666. 

Sectional  area,  .26  square  inch. 

Gauged  length,  8". 


AppUed  loads. 

SuoceasiTe 

elonmtlon 

perinch. 

Permanent 
set 

SacceolTe 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

JUUUiflillUU 

per  Inch. 

250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,600 
11,750 
12,000 
12,250 
12,500 
12.750 
13,000 
13,260 
13,500 
13,760 
28,820 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52.000 
58,000 
64,000 
55,000 
95,280 

Inch, 
0. 
.000100 
.000367 
.000667 
.000067 
.001800 
.001688 
.001667 
.001600 
.001688 
.001667 
.001888 
.002400 
.008167 
.006667 
.004800 

Inch. 
0. 

.000100 
.000167 
.000800 
.000400 
!000688 
.000288 
.000064 
000088 
.000068 
.000084 
.000166 
.000667 
.000767 
.000600 
.000688 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

1 

1 

1 

j 

Oeneral  mmmary. 

Tensile  strength  per  square  inch  of  ori|;inal  section pounds..    95.280 

Elastic  limit  per  square  inch  of  originalsection do...    50,000 

Elongation  per  inch  after  mptnre inch..     .1633 

Elongation  per  inch  under  strain  at  elastlclimlt do...  .001667 

Reduction  in  diameter  at  point  of  rupture do...       .145 

Reducuon  in  area  after  rupture,  per  cent  of  originalsection 44.6 

Position  of  rapture 1".21  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".20»,".2l* 
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6-INOH   B.  F.  OUN8. 

Jacket. 


No.  6016. 


Marks,  a^g* 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

EaoMatlon 
per  inch. 

Succefldve 
elongation 
perlnch. 

Permanentf 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 

250 

1,260 

2,500 

5,000 

7,500 

10,000 

11,500 

11,760 

12,000 

12,250 

12,600 

12,750 

13,000 

13,250 

22,190 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
88,760 

Inch. 
0. 

.000100 
.000800 

.000667 
.001033 
.001400 
.001633 
.001667 
.001700 
.002667 
.006167 
.007833 
.006000 
.008867 

Inch. 
0. 

.000100 
.000200 
.000667 
.000666 
.000867 
.000283 
.000064 
.000033 
.000967 
.003500 
.001166 
.000667 
.000867 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elasdc  limit 
Tensile  strength. 

.000033 

.000063 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    88,700 

Elastic  limit  per  square  inch  of  original  section do...    48,000 

Slongation  per  inch  after  rupture inch..     .2438 
longation  per  inch  under  strain  at  elastic  limit do...  .001700 

Reduction  in  diameter  at  point  of  rupture do...       .145 

Reduction  in  area  after  rupture, per  cent  of  original  section 44.6 

Position  of  rupture 1«'.2  from  neck 

Character  of  broken  surface silky,  obUoue 

Elongation  of  inch  sections "'.M,  "'.as*,  *  24 


Marks,  M^& 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


6-INCH   R.   F.   GUNS. 

Jacket. 
No.  6064. 
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Applied  loads. 

Elongation 
per  Inch. 

SuccessiYe 
perinch. 

Permanent 
Bet 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
inch. 

J\mnd8. 

250 

1,250 

2,500 

5.000 

7;  500 

10,000 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

13,250 

13,500 

23,420 

Ptmndt. 
1,000 
5,000 
10;  000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
98,680 

Inch. 
0. 
.  .000100 

.000883 

.000700 
.001067 
.001467 
.001667 
.001700 
.001767 
.001888 
.001967 
.002300 
.008333 
.004767 
.006167 

Inch. 
0. 

.000100 
.000288 
.000867 
.000867 
.000400 
000200 
.000088 
.000067 
.000066 
.000134 
.000888 
.001068 
.001484 
.001400 

Inch. 
0. 
0. 

IniUal  load. 
Elastic  limit 

0. 
0. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    03,680 

Elastic  limit  per  square  inch  of  original  section do...    49,000 

Elongation  per  Incn  after  rupture Inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001833 

Reduction  in  diameter  at  point  of  rupture do...       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1M5  from  neck 

Chaxacter  of  broken  surface silky,  oblique 

ElongaUon  of  inch  sections ''.ll,  '^.24,  ".28* 
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5-inch  r.  f.  guns. 
Jacket. 


No.  6163. 

Marks,  iJ1?& 

Diameter,  ".6t)4. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

EloDAration 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 
250 
1,250 
2,500 
5,000 
7,600 
10,000 
11,500 
11,750 
12.000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
23,710 

Pound*. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
M,840 

Inch, 
0. 

.000133 
.000388 
.000667 
.001000 
.001367 
.001600 
.001683 
.001667 
.001700 
.002200 
.008383 
.006333 
.007167 
.007667 

Inch, 
0. 

.000188 
.000200 
.000884 
.000883 
.000367 
.000288 
.000033 
.000084 
.000088 
.000500 
.001188 
.003000 
.000834 
.000600 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 

• 

ElasUc  limit. 
Tensile  strength. 

0. 
.000033 

.066633 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    ^«^ 

Elastic  limit  per  square  inch  of  original  section do...    4*»-J2i 

Elongation  per  inch  after  rupture inch..      .2000 

£1  ongation  per  Inch  under  strain  at  elastic  limi t ^<> -  -  *  *  ^  ?q? 

Reduction  in  diameter  at  point  of  rupture do...       -J^ 

Reduction  in  area  after  rupture,  per  cent  of  original  section 41.9 

Position  of  rupture l"fromnecK 

Character  of  broken  surfiice ". siW 

Elongation  of  inch  sections ff,90/*,  ».l%  "M 


5-riSrCH   R*   F.   GUNS. 

Jacket. 
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No.  6253. 
Marks,  ^«^5i 
Diameter,*".  564. 
Sectional  area,  .25  sqiiare  inch. 
Gauged  length,  3". 


1       AppUed  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  mch. 

Permanent 
set. 

Successive 
set. 

Total. 

Per square 
Inch. 

Remarks. 

Pmmda. 
260 
1,250 
2,500 
6,000 
7,500 
10,000 
11,500 
11,750 
12,000 
12,260 
12,500 
12,750 
13,000 
18,250 
13,500 
13,750 
14,000 
22,890 

Pounds. 
1-000 
^  ««0 

UXiJOO 
JO  J  00 
.y>,  LOO 
it',  100 
■UViJOO 
47.1.00 
4^  (00 
41f,  fJOO 
/.«>.iOO 

r^Li.oo 
oj.yoo 

f-'^jOO 
rVS.lOO 

?:*,ooo 

'Jj,660 

: p 

1 8i§ggi§^i§§silli  "^ 

Inch, 
0. 

.000067 
.000200 
.000600 
.000866 
.000867 
.000100 
.000067 
.000068 
.000067 

Inch, 
0. 
0. 

Inch. 
0. 

IniUal  loa<i. 

0. 
0. 



.000038 

.000068 

.000400 
.008400 
.000967 
.000688 
.001800 

Elastic  limit. 

Tensile  strength. 

General  mmmary. 

Tensile  strength  per  square  inch  of  original  section rw^„«^ 

Klastic  limit  per  square  inch  of  origioia  section Pounds..    91,560 

Elongation  per  inch  after  rupture i"« «k  *  *  *    ^^»  *^ 

Elongation  per  inch  under  strain  at  elasUc  limit S  **•      -2267 

Redaction  in  diameter  at  point  of  rupture ^^••-  -001633 

Reduction  in  area  after  rupture,  per  cent  of  original  section uo...       .134 

Position  of  rupture *. ^'I'i^V:::^.    *^-* 

Characterof  hroken surface ^^iromneck 

Elongati<mof  inch  sections .*-*.V.V.V.V.V.V.V*''.2b*^'86*i^^ 

TABULATION  OF  TENSION  SPECIMENS  FROM  5-INCH  R    F    arrTiro 
(STEMS S^  LONG, '\664  DIAMETER),  *  ^^^ 


No.  of 
test. 

Position  in 
gun. 

Location 
of  speci- 
mens. 

Elastic 
limit 
per 

square 
inch. 

Tensile 
strength 

per 
square 

inch. 

Elon- 
gation. 

Con- 
trac- 
tion 
of 
area. 

Appearance  of 
fracture. 

Remarks. 

0000 

6015 
6064 
6153 

Jacket.... 
....do 

Middle . 
....do... 

Pounds. 
50.000 
48,000 
49,000 
49,000 
51,000 

Pounds. 
95,280 
88,760 
98,680 
94,840 
91,660 

Pcrd. 
16.3 

Pcrct. 
44. « 

CMV-i' 

Breech  end. 
Muzzle  end. 

Do. 

Do. 
Breech  end. 

24.3 

ique 

....do 

....do 

....do... 
....do... 
....do... 

21.0 
20.0 
22.7 

41.9 
41.9 

»11*V 

6258 

....do 

^0..::: :: 

ii 


6-INCH  R.  F.  GUNS. 


SPECIMENS  FEOM  TUBES  AND  JACKETS. 
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Sec^ontJ'  *'**'  '^  square  inch. 


6-IirOH  B.  F.  GTJK8. 

Tdbb. 

No.  6088. 
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Applied  iMds.     I 

permch. 

Buccenlve 
elongation 
per  inch. 

Penoanent 
set. 

SuccenlYe 
set. 

Total. 

Pereqpaie 
inch. 

Kemarka. 

J^nmda. 

200 

1,000 

2,000 

I'Sffi 
6,000 

7,000 

8,000 

8,400 

9,000 

10.000 

10.800 

11,000 

11,200 

11,400 

11,600 

11,800 

17,970 

Ptmndt. 
1,000 
6,000 
10,000 
20.000 
80,000 
85,000 
40,000 
42,000 
45,000 
50,000 
54,000 
65^000 
66,000 
57,000 
68,000 
69,000 
89,860 

Inch. 
0. 
.000100 
.000800 

.000600 
!0009SO 

.001100 
.001260 
.001360 
.001450 
.001600 
.001700 
.006600 
.008750 
.009800 
.010000 
.011000 

Inch. 
0. 
.000100 
.000200 
.000300 

.000150 
.000160 
.000100 
.000100 
.000160 
.000100 
.008800 
.003250 
.000660 
.000700 
.001000 

Inch. 
0. 
0. 

Inch 
0. 

IniUal  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

Oeneral  fummary. 

Ten^le  strength  per  flqnare  inch  of  original  section pounds..    89,850 

Elastic  limit  per  sqaare  Inch  of  original  section do...    54,000 

Elongation  per  inch  afterroptore inch..      .2150 

Elongation  perinch  nnder  suain  at  elastic  limit do...  .001700 

Reduction  in  diameter  at  point  of  rupture do...       .136 

Redaction  In  area  after  rupture,  per  cent  of  original  section -  •  -       »•  2 

Position  of  rapture  - .  "-6  from  net'k 

Cbaracterof  broken  snrfatcel!!!*.!!'*.'.*.****!*.*. *.'.'*.!!!!'.*.!!!!!'.!!!! V.'.V.V.W silky 

Elongmtion  of  inch  sections ^09,  ".84* 

H.  Doc.  300 6 
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6-INCH   R.   F.   GUNS. 

Tube. 


No.  6091. 
Marks,  %\J^^ 
Diameter,  ".505. 
Sectional  area,  .20  scjuare  inch. 
Gauged  length,  2". 


Applied  loads. 

per  inch. 

SuccesBiye 
elongation 
per  Inch. 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
18,410 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
63,000 
54,000 
55,000 
92,060 

Inch. 
0. 

.000100 
.000250 
.000600 
.001000 
.001160 
.001300 
.001350 
.001400 
.001460 
.001600 
.001550 
.001600 
.001660 
.001800 
.001950 
.002100 
.002400 
.003000 
.004000 
.005250 

Inch. 
0. 

.000100 
.000160 
.000860 
.000400 
.000160 
.000150 
.000060 
.000050 
.000060 
.000060 
.000060 

.000060 

.000160 
.000150 
.000150 
.000800 
.000600 
.001000 
.001250 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

1 

1 

1 

1 

General  gummary. 

Tensllo  strength  per  square  inch  of  original  section pounds..    92,060 

Elastic  limit  per  square  inch  of  original  section do...    48,000 

Elongation  per  incn  after  rupture inch..      .1960 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001660 

Reduction  in  diameter  at  point  of  rupture do...       .106 

Reduction  in  area  after  rupture,  per  centof  original  section do...       87.1 

Position  of  rupture ".6  from  neck 

Character  of  broken  surface granulated,  40  per  cent;  silky  center,  60  per  cent 

Klonmit li)C  of  innh  aeotinnii "AQ.  f.TO^ 


ElOQgntlnc  o<  inch  sections 


:i0,».29* 


6-INOH   R.   F.   GITNS. 

Tube. 

No.  6094. 

Marks,  ^^tW 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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Applied  loads. 

Elongation 
per  Inch. 

SucoesriTe 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
Inr^h. 

J\mnd8, 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

17.710 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
58,000 
88,560 

Inch. 
0. 

.000100 
000400 

!oooe6o 

.001100 
.001850 
.001460 
.001560 
.001600 
.001700 
.001800 
.001860 
.001900 
.001960 
.002100 
.002400 
.002750 
.006400 
.005850 

Inch, 
0. 

.000100 
.000800 
.000460 
.000260 
.000260 
.000100 
.000100 
.000060 
.000100 
.000100 
.000060 
.000060 
.000060 
.000160 
.000800 
.000860 
.000660 
.001960 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

.000060 

.OOOOoO 

.000100 

.000060 

Oeneral  wmmary. 

Tensile  strength  per  square  inch  of  oilffinal  section pounds..    88,560 

Elastic  limit  per  square  inch  of  original  section do...    48,000 

Elongation  per  inch  after  rupture inch..      .2250 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001950 

Beduction  in  diameter  at  point  of  rupture do...       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Positiofn  of  rupture ".45  from  neck 

Character  of  broken  surface silky 

EloDgationof  inchsections Ml, ".84* 
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6-inoh  r.  ¥.  guns. 
Tube. 


No.  6231. 

Marks,  tAf'k' 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SucceflBlve 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  Muare 
inch. 

PouTuis. 

200 

1,000 

?'SSS 
4,000 

6,000 

7,000 

8,000 

8,400 

10,000 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,200 

12,400 

12,600 

12,800 

19,080 

PcmndB. 
1,000 
5,000 
10,000 
20,000 
80.000 
35.000 
40.000 

50,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
68,000 
64,000 
95,400 

Inch. 
0. 
.000100 
.000800 
.000600 
.000950 
.001160 
.001260 
.001850 
.001660 
; 001800 
.001850 
.001950 
.002000 
.002050 
.002450 
.006600 
.005600 
.007000 
.006060 

Inch. 
0. 

.000100 
.000200 
.000600 
.000860 
.000200 
.000100 
.000100 
.000800 
.000160 
.000060 
.000100 
.000060 
.000060 
.000400 
.001160 
.002000 
.001400 
.001060 

Inch. 
0. 
0. 

Inch. 
0. 

InitUl  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

1 

1 

Oeneral  mimmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    95,400 

Elasticlimit  per  square  inch  of  original  section do...    59,000 

Elongation  per  inch  after  rupture inch..      .2350 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002060 

Reduction  in  diameter  at  point  of  rupture do...       .145 

Reduction  in  area  after  rupture,  percentof  original  section 49.1 

Position  of  rupture ".9  from  neck 

Cliaracter  of  broken  surface silky 

Elongation  of  inch  sections ^.15,  ".82* 


6-INCH    R.   F.   GUN8. 

Tube. 

No.  6232. 

Marks,  'jAW 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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Applied  loadB. 

Elongation 
perlncb. 

SncoesBiye 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

I\nmd9. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11.000 

16.810 

Founds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 

Inch. 
0. 

.000100 
.000250 
.000650 
.000960 
.001100 
.aoi.%0 

Inch. 
0. 
.000100 
.000150 
.000800 
.000400 
.000150 
.000250 
.000060 
.000150 
.000050 
.000060 
.006250 
.006360 
.000750 
.001000 
.001050 

Inch. 
0. 

Inch. 
0. 

IniUal  load. 

Elastic  limit. 
Tensile  strength. 

42,000           .661400 

1 

48.000 
49.000 
60,000 
51,000 
52,000 
58,000 
54,000 
55,000 
84,050 

.001560 
.001600 
.001660 
.004900 
.010250 
.OUOOO 
.012000 
.013060 



1 

] 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    84,060 

Elastic  limit  per  square  inch  of  original  section do...    50,000 

Elongation  per  inch  after  rupture Inch..      .2050 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001650 

Reduction  in  diameter  at  point  of  rupture do...       .155 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51.9 

Position  of  rupture ".4  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ''.SI*,".!© 
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6-INCH   B.   F.   GUNS. 

Tube. 
No.  6234. 


Marks,  'AW 


Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Succeasive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

per  inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6.000 
7,000 
8,000 
8,400 
10,000 
10,200 
10.400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
17,890 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
56,000 
57,000 
58,000 
59,000 
89,460 

Inch. 
0. 

.000100 
.000250 
.000600 
.001000 
.001200 
.001350 
.001450 
.001700 
.001750 
.001800 
.001850 
.001900 
.004260 
.006000 
.007060 
.008460 
.009600 

Inch. 
0. 

.000100 
.000160 
.000360 
.000400 
.000200 
.000150 
.000100 
.000260 
.000050 
.000060 
.000060 

.002350 
.001750 
.001060 
.001400 
.001060 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

::::::::::::i:;:::::::::: 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    89,460 

Elastic  limit  per  square  inch  of  original  section do...    54,000 

Elongation  per  Incn  after  rupture inch..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit do. ..  .001900 

Reduction  in  diameter  at  point  of  rupture do. . .       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.1 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface *. silky 

Elongation  of  Inch  sections ''.16, '^'.88* 


V 


Jacket. 


*r 


No.  6065* 
Marks,  \,\%' 
Diameter,  ",564. 
Sectional  area,  ,26  ^uare  inch. 
Gauged  leugth,  B", 


Applied  kMdih. 


Total. 


250 
1,250 

B.ODO 

10,000 
U«500 
11,7B0 
12.000 

12,n^0U 

I'J,  7KJ 
13,000 
IX,  250 

13,760 
14.000 
H,2£0 
I*,  500 
R750 
1£>(N» 


•^^r  eTcSss^^s 


peTtDdl, 


]»0OO 
5,000 
10,000 
20,000 
SO,  000 
40,000 
4^,000 
47,000 
4S,O0O 
^,000 
50,000 
61,000 
^,000 

fia.ooo 

M.00O 
56,000 
50,000 
57,000 

50.000 
60,000 


.{100183 
.OOOSSft 
.000607 
.0(Jltm 
.001400 
.POIOOO 
.0010^ 
.001700 
*  00176? 
-OOliNW 
.001833 

.00l9ga 
,002000 
.0O2DG7 
.00Si67 
^0C^S33 
,006167 

.007007 


perlneJ], 


0. 

.0OOIS9 
,000300 

,oooes4 
mm 

.UtlOWT 
.000200 

.coooss 

.000067 
,00006]^ 
.00003S 
.  0000918 

.oo(Mm 

.000006 
.000007 
. 000097 
,001100 
.OOllM 
.OOISM 
.000?«G 
,001034 


AkA. 


fi^fiiarks. 


Ihp&. 


^^muito^ 


ElaiiUif  Iloiie^ 


iViutli^  utri^njgtii. 


tterural  mimmary^ 

TeiwfTe  jtti^iTirth  per  «?tiBre  in  ch  of  PiUfinal  i^ctlon  .  -  ,  - ,  ^  -  - « ,l»tiaoaa  -  -    *^,  srao 

Sarftri' lijnit,  per  .*qiiiirelmh  of  original  ieotioo __,      ' "     ,.. ..rtti...    fi6«00l> 

HODjfntioii  ptr  if  it'll  after  rupture  .....»,.,  H,,.....  -  -  —  -*'-'-        -      .,.,,Jncti..      .2J07 

Hojifc^jiaorj  per  ineh  undur  f-rtmln  at  (jlasUclimli:    '  '"        ' ,.„,,. do*..  .002007 

Reoyr  tiirti  Jrj  iJiafiieter  at  ptilnt  of  rnptiire. . , .....,,,,,,"'"        "„*.-,,,-' .do.*,       -^1*4 

Beduttlon  f  ji  nn^  ii/UT  rupttirt",  per  feu  t  of  Drifftiuil  sectionV  " ' ' "  "  V, . .  -  * .  -  ^  -  ^ . ^- -       **-  £ 

ftwitJoa  of  rupturtJ...  *...*. T ,.,.....  1^7  from  ncok 

SwiJ*Ij?rfif  broken  nurfatc , " * - . -'--  —  -^^M 

Kloiipitloiiafiiit'hsiecthjns,.,,* .,. ."..",7,7.'_...,. - Ml^^.^O**".!! 
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6-inch  r.  f.  guns. 
Jacket. 


No.  6066. 

Marks,  ^tJ^^ 

Diameter,  ".665. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
260 
1,250 
2,500 
6,000 
7  500 
10,000 
11,600 
11,750 
12,000 
12,250 
12,500 
12,760 
18,000 
13,260 
13,600 
13,760 
14,000 
14,260 
14,600 
22,470 

Poujids. 
1,000 
5,000 
10.000 
20.000 
80,000 
40,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51.000 
52,000 
53,000 
54,000 
65,000 
56,000 
W,000 
58,000 
89,880 

Inch, 
0. 

.000188 
.000367 
.000700 
.001067 
.001483 
.001633 
.001667 
.001700 
.001733 
.001767 
.001833 
.001900 
.001983 
.002983 
.003600 
.006000 
.006900 
.009100 

Inch. 
0. 

.000188 
.000234 
.000888 
.000367 
.000366 
.000200 
.000084 

.000083 

.000034 
.000066 
.000067 
.000038 
.001000 
.000567 
.001600 
.001900 
.002200 

Inch. 
0. 
0. 

Tnch. 
0. 

Initial  load 

Elastic  limit 
TensUe  strength. 

0. 
0. 

1 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    89, 880 

Elastic  limit  per  square  inch  of  original  section do. . .    53, 000 

Elongation  per  incn  after  rupture inch..      .2138 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001933 

Seduction  in  diameter  at  point  of  rupture do. . .        .156 

Reduction  in  area  after  rupture,  per  centnm  of  original  section 47. 2 

Position  of  rupture ''.96  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".37*,  ".16,  ".11 


\ 


6-INCH    R.   F.   GUIfS. 

Jacket, 

No.  6087. 

Diameter,  ^',5G4, 

Sectional  area,  ,25  square  iaoh* 

Crauged  length,  3". 

Stem  did  not  run  true  with  threaded  ends. 


H 


Applied  londE. 

permch. 

per  mch. 

Pv-nuariont 
set. 

1 

To^. 

^^*^"*                    Remark.. 

3S& 
1.3W 
2,600 
5,000 
7,«» 

9,000 
S;2fi0 

9,flOQ 

10,000 
11,090    1 

il,«O0 

21,840 

1,000 
6,000 
10,000 
20,000 
30,000 
S&,000 

37,000 
38,000 
»9,000 
40,000 
44,000 
41^000 
4«,00O 
B&,3QQ 

indL 
0, 

.oooaoo 

.0OO41S 

.oooeoo 

.0012£i 
.00133S 
.001400 
.0O3&83 

,m\m 
-ooiasa 
.Doaooo 
.ooauuo 

,004S3S 
.006383 

0, 
.000200 
.000233 

.000367 
.00(H33 
,000100 
000067 
.U00133    1 
.000134 
.000160 
.000167 
.OGIOOO 

.ooiasa 

.001000 

0. 
0. 

0. 

imtud  roftd. 

Elawicllmit. 

.OOOfit" 

.000607 

Gmetfd  mirmmavy. 

TeiwJtfe  Btreagth  per  sq^aie  intih  nf  originftl  iecdqii .    .....  .  , . .  ,poutidfc. .    Bft»  SttO 

Klasfic  llmtT  pi:T  fitiuare  Inch  of  origiimi  section ,. _, , ....  .do— .    Sfl»OoO 

EJoMjcjkrton  f>er  fncii  after  rupture ' '  .._.,,....-Uieti--      .2^3 

EIopjfcTfttlon  p<?r  inrli  iiadtr  fitf»Ji]  at  elAStlc  llinii" I" 'V.V.l  '       " ' I"" , ..-  —  - . . .— ^o— *  .001400 

Bedurtion  ia  diftraet+r  n I  point  of  rupture. . . . . . . ,  .^^  1 1 ,. ! .  I  ]  ] ' """  I  ,..-  —  *-- - do..,       .164 

Rediic  tf &n  in  area  Alte  r  rupture,  per  cent  o  f  origlnftl  wction . .  .V.'.V.V. , , - — i  vv  *" '  _       Z 

Chamctercif  brolt^inaurfact*....,, Illllllliir."!!]!^.'".' * ;,-a^-Z'*J^S% 

ElGHa^ftdonofincliBectloiis..... ---—  ''.3»*p''-'S2,^U 
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6-INOH   R.   F.   GUNS. 

Jacket. 
No.  6233. 


Marks,  5i\fg^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonsation 
permch. 

Succenive 
elongation 
permch. 

Permanent 
set. 

Snccenive 
[permanent 

Remarks. 

Total. 

PersQuare 
inch. 

J^oundfi. 

260 

1,250 

2,600 

5,000 

7,600 

10,000 

11,600 

12,600 

12,750 

13,000 

18,260 

18,500 

18,760 

14,000 

14,260 

14,600 

14,760 

15,000 

16,250 

15,600 

24,480 

Pounda. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
60,000 
51,000 
62,000 
58,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
97,920 

Inch. 
0. 

.000100 
.000800 
.000688 
.001000 
.001367 
.001567 
.001700 
.001738 
.001767 
.001883 
.001900 
.001967 
.002000 
.002067 
.002800 
.002533 
.003033 
.008567 
.004767 

Inch. 
0. 

.000100 
.000200 
.000833 
.000867 
.000367 
.000200 
.000133 
.000038 
.000034 
000066 
.000067 
.000067 
.000083 
.000067 
.000233 
.000283 
.000600 
.000534 
.001200 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    97,920 

Elastic  limit  per  square  inch  of  original  section do. ..    57,000 

Elongation  per  Inch  after  rupture inch..      .1433 

Elongation  per  inch  under  strain  at  ehistic  limit do...  .002067 

Reduction  in  diameter  at  point  of  rupture do . . .       .124 

Reduction  in  area  after  rupture,  per  cent  of  original  section 89. 2 

Position  of  rupture ".5  from  neck 

Character  of  broken  surface granular  at  circumference,  silky  center 

Elongation  of  inchsections ".06,  ".09,  ".iS* 


6-INOH   B.  F.  GUNS. 

Jacket. 

No.  6236. 


91 


X>-^m^teT,  ".564. 
Sectional  area,  .25  square  inch. 
Oauged  length,  3". 


\ 


Applied  loads. 


Total. 


Per  square  I  ^^ 
Incii. 


lElongatloii 
irincb. 


PotauU. 

250 

1,250 

2,500 

6,000 

7,500 

10,000 

10,600 

12,600 

12,750 

13,000 

18,260 

13,600 

13,750 

14,000 

14,250 

14,500 

14,760 

15,000 

28,140 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
42,000 
60,000 
51,000 
62,000 
63,000 
54,000 
65,000 
66,000 
67,000 
66,000 
59,000 
60,000 
92,560 


Inch, 


.000883 

.000067 
.000967 
.001883 
.001367 
.001607 
.001700 
.001738 
.001838 
.001867 
.001900 
.002100 
.002667 
.004167 
.006167 
.006000 


Sucoenlye 
elongation 
per  inch. 


Permanent 
set. 


Inch. 
0. 
.000188 
.000200 
.000884 
.000800 
.000866 
.000084 
.000800 
.000088 
.000088 
.000100 
.000084 
.000088 
.000200 
.000667 
.001500 
.001000 
.001488 


Inch. 
0. 
0. 


SuoceflsiTe 
permanent 
set. 


Inch. 


BemarJcs. 


Initial  load. 


Elastic  limit 


Tensile  straigtb. 


General  summary. 

Tensile  strenerth  per  square  inch  of  original  section pounds..    92,560 

Slastic  limit  per  square  inch  of  originfla  section :^^c"    ^^?22 

Slon^ation  per  inch  after  rupture inch..      .2167 

Mongatlon  per  inch  under  strain  at  elastic  limit 50...  .001900 

Reduction  in  diameter  at  point  of  rupture «o...       .164 

deduction  In  area  after  rupture,  per  cent  of  original  section vj  «v  i"  1 

''option  of  rupture 7 1". 25  from  neck 

^racter  of  broken  surface ;/a;i- v;U*  #  ,? 

Songatlon  of  inch  flections ".26*, ''.27», ''.18 
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6-INCH   R.    F.   GUNS. 

Jacket. 


Marks,  StYS"^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  6236. 


Applied  loadtL 

ElonMition 
per  Inch. 

Successlye 
elonmitlon 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,600 
10,000 
11,500 
12,500 
12,750 
13,000 
13,250 
18,500 
13,750 
14,000 
14,250 
23,080 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
40,000 
46,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
92,320 

Inch, 
0. 

.000100 
.000267 
.000600 
.000967 
.001300 
.001467 
.001667 
.001667 
.001733 
.001900 
.003667 
.004667 
.005800 
.006733 

Inch, 

0. 

.000100 
.000167 
.000383 
.000867 
.000838 
.000167 
.000200 

0. 
.000066 
.000167 
.001767 
.001000 
.001183 
.000933 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 
0. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    92,320 

Elastic  limit  per  square  inch  of  original  section do. . .    52, 000 

Elongation  i>er  inch  after  rupture inch . .      .  21 00 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00173:) 

Reduction  in  diameter  at  point  of  rupture do. . .       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Posi tion  of  rupture 1".5  from  nw k 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".18, ".34*. 'Ml 

TABULATION  OF  TENSION  SPECIMENS  FROM  6-INCH  R,  F.  GUNS 
{STEMS  OF  SPECIMENS  FROM  TUBES  ^'  LONG,  '',606  DIAMETER). 


Test 
num- 
ber. 


6068 
6091 


6094 
6281 


Position  in 
gun. 


Tube  .. 
do. 


.do. 
.do. 
.do. 
.do. 


Location 
of  speci- 
mens. 


Middle 
..do... 


.do.... 
.do.... 
.do... 
.do.... 


Elastic 
limit 
per 

square 
inch. 


Pounds. 
54,000 
48,000 


48,000 
69,000 
50,000 
64,000 


Tensile 
strength 

per 
square 

inch. 


Elon- 
gation. 


Pounds. 
80,860 
92,060 


88,660 
96,400 
84,050 
89,450 


Pcrct. 
21.5 
19.5 


22.6 
23.5 
20.6 
24.0 


Con- 
trac- 
tion of 
area. 


Perd. 
46.2 
37.1 


46.2 
49.1 
61.9 
49.1 


Appearance  of 
fracture. 


Silky 

Granular  40  per 
cent,  silky  cen- 
ter 60  per  cent. 

.^".'k::::::::::::: 

do 

do 


Remarks. 


Muzzle  end. 
Breech  end. 


Muzxle  end. 
Do. 
Do. 
Do. 


STEMS  OP  SPECIMENS  FROM  JACKETS  3"  LONG,  ".664  DIAMETER. 


6065 
6066 
6067 
0288 

Jacket.... 
do.... 

Ontdde. 
...do.... 

56,000 
53,000 
36,000 
57,000 

55,000 
52,000 

94,920 
89,880 
85,360 
97,920 

92,560 
92,820 

21.7 
21.3 
22.3 
14.3 

21.7 
21.0 

44.6 
47.2 
49.7 
39.2 

47.2 
49.7 

Silky 

Muzzle  end. 
Do. 
Do. 
Do. 

Do. 
Do. 

do 

do 

Granular    at    the 

circumference, 

silky  center. 
Silky 

do.... 

do.... 

.  ...do.. 

...do  ... 
...do.... 

...do 

do.... 

...do.... 

do 

7-INCH  B.  L  SIEGE  HOWITZERS. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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7-INOH   B.  I..  8IEOE   HOW:^ 

Tube. 
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No.  6148. 


Marks,  B9-7T. 
Diameter,  "  505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 

I 

Applied  loads. 

Eloxwation 
per  inch. 

SuccesBiye 
elonntion 
per  inch. 

Permanent 
Bet. 

SucceflBlve 

— 

ToUl. 

Persqiiare 
indi. 

1 

PoufuU. 
200 

1,000 
2  000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 
8,800 
9.000 
9,200 
9.400 
9,600 
9,800 
16,180 

Pounds, 
1,000 
5,000 
10.000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
80,900 

Inch. 
0. 

.000100 
.000660 

.000700 
.001000 
.001200 
.001460 
.001500 
.001550 
.001660 
.004250 
.006260 
.007500 
.006150 
.009900 

Inch, 
0. 

.000100 
.000250 
.000860 
.000800 
.000200 
.000260 
.000060 
.000060 
.000100 
.002600 
.002000 
.001260 
.000660 
.001760 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

- 



/ 

/ 

/ 

0. 

/ 

/ 

.000050 

.000060 

1 

Blastic  limit. 

Tensile  strength. 

General  summary. 

Tensile  strensrth  per  square  inch  of  oriflinal  section pounds..    W'Sn 

Elastic  limit  per  Bonare  inch  of  original  section (^nVt"       a-So 

Elongation  per  inch  after  rupture aA"    miARn 

Elongation  per  inch  under  sbain  at  elastic  limit So    ■         ?» 

Reduction  in  diameter  at  point  of  rupture 43  8 

Reduction  in  area  after  rupture,  per  cent  of  original  section {» "06  from  neck 

PiOBitlon  of  rupture silky,  oblique 

Character  of  broken  surface //.as*.  ^'.IS 

Elongation  of  Inch  sections 
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7-rnoh  b.  l.  siege  h0witzeb8. 
Tube. 


No.  6206. 

Marks,  ^'* 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Guuged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SuccesBive 
elongation 
perinch. 

Permanent 
set. 

SuccesBive 

permanent 

set. 

Remarks. 

Total. 

Per  Bquare 
Inch. 

Poundt. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
20,210 

Pounds. 
1.000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
101,060 

Inch, 
0. 
.000100 
.000800 
.000600 
.001000 
.001200 
.001400 
.001500 
.001650 
.001700 
.001750 
.001800 
.001900 
.001960 
.002000 
.002800 
.002760 
.008500 
.004100 
.005250 

Inch. 
0. 

.000100 
.000200 
.000600 
.000400 
.000200 
.000200 
.000100 
.000150 
.000050 
.000060 
.000050 
.000100 
.000060 
.000060 
.000800 
.000460 
.000750 
.000600 
.001150 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  stxength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  101,060 

Elastic  limit  per  square  inch  of  original  section do...    58,000 

Elongation  per  incn  after  rupture inch..     .2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002000 

Reduction  in  diameter  at  point  of  rupture do...       .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 87. 1 

Position  of  rupture 1".05  from  neck 

Character  of  broken  surface silky,  trace  of  granulation 

Elongation  of  inch  sections ^^.25*,  ".15 


7-ikch  b.  l.  siege  howttzsbs. 
Tube. 
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No.  6207- 

Marks,  §2^' 

Diameter,  ".505. 

Sectional  area.  .20  square  inch. 

Grauged  lengtn,  2", 


AppUed  loads. 

Blongattoii 

SnocesBiye 
elonntioa 
permch. 

Pennanent 
set. 

SuccesBiye 

pennanent 

set 

Inch, 
0. 

Eenijarks. 

Total. 

FerBQuare 
InciL 

Pounda. 
200 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

19,280 

Pounda, 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
48,000 
49,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
96^400 

Iiteh. 
0. 

.000100 
.000800 
.000600 
.001000 
.001160 
.001800 
.001400 
.001660 
.001600 
.001600 
.001780 
.001960 
.006100 
.008860 
.006160 

Inch, 

0. 

.000100 
.000200 
.000800 
.000800 
.000160 
.000160 
.000100 
.000160 
.000060 

0. 
.000160 
.000200 
.001160 
.000660 
.001200 

Inch, 
0. 
0, 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

Oenercd  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    06,400 

Elasticlimit  per  sqoare  inch  of  original  section ..do...    oo,vm 

Elongation  per  inch  after  ruptore incAk..    ^WO 

Elongation  per  inch  under  strain  at  elasticlimit 2*^--    ""^JJX 

Reduction  in  diameter  at  point  of  rapture do...       ^lo 

Reduction  in  area  after  rupture,  per  cent  of  original  section iy^'slL^  ™v 

Podtlon  of  rapture f. ?. 1^.07  from  neck 

Cliaracterof  broken  surface .-. -z---  yijf 

Elongation  of  inch  sections "•"•   •^^• 

H.  Doc.  300 ^7 
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7-INOH   B.   L.   SIEGE    H0WITZEB8. 

Jacket. 
No.  6208. 


Marks,  ir'* 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

SncoesBiye 
elonsation 
per  inch. 

Pennanent 
set 

Successive 

permanent 

set. 

Remarks. 

TcytaL 

PersqiiAre 
inch. 

permch. 

PomuU, 

260 

1,250 

2,600 

5,000 

7,600 

10,000 

11,500 

12,500 

12,760 

13,000 

13,250 

18,600 

18,750 

14,000 

14,250 

14,600 

14,760 

15,000 

25,080 

PowuU, 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
50,000 
51,000 
52,000 
58,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 

Inch, 
0. 

.000100 
.000388 
.000667 
.001000 
.001883 
.001500 
.001667 
.001700 
.001788 
.001767 
.001800 
.001867 
.002000 
.002200 
.002900 
.0QR567 

Inch, 
0. 

.000100 
.000288 
.000684 
.000833 
.000383 
.000167 
.000167 
.000083 
.000083 
.000084 
.000033 
.000067 
.000133 
000200 
.000700 
.000667 
.001488 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load, 

Elastic  limit. 
Tensile  strenjirth. 

0. 

00, 000    '      -  005000 

100,120 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  100, 12(> 

Elastic  limit  per  square  inch  of  original  section do. . .    56, 000 

Elongation  per  inch  after  rupture inch. .     .  2133 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001867 

Reduction  in  diameter  at  point  of  rupture do. . .       .124 

Reduction  in  area  after  rupture,  per  cent  of  original  section 89. 2 

Position  of  rupture 1".  4  from  neck 

Character  of  broken  surface silky 

Elongation  of  Inch  sections ''.17,''.28»,M9 


7-INCfH   B.  L.   SIEGE   H0WITZSB8. 

Jacket. 
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Marks,  S;*-'* 


No.  6277. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

I 
perlnch. 

SnocesBive 

elonntlon 

permch. 

Permanent 

set. 

IndL 
0. 
0. 

Succenire 

peimanent 

set 

__ 

Inch. 
0. 

Remarka. 

Total. 

Persaoare 
Inch. 

Pmmds. 

260 

1,250 

2,500 

6^000 

^500 

10,000 

11,500 

12,500 

12,750 

13,000 

13,260 

18,500 

18,750 

14,000 
14,250 
14,500 
14,750 
28,820 

Pimnda, 
1,000 
5,000 
10,000 
20.000 
80,000 
40,000 
46,000 
50.000 
51,000 
52,000 
58.000 
54,000 

56, 000  { 

57,000 
68.000 
50.000 
96,280 

Inch. 
0. 

.000188 
.000800 
.000688 
.000967 
.001800 
.001688 
.001667 
.001700 
.001788 
.001767 
.001888 
.001968 
.004000 
.006667 
.006900 
.006000 
.006667 

Inch. 
0. 

.000188 
.000167 
.000683 
.000634 

!000688 

.000184 
.000088 
.000688 
.000084 
.000066 
.000100 
.002067 
.001667 
.001288 
.001100 
.000667 

Initial  load. 

Elastic  limit 
TenaUe  strength. 

0. 
0. 

OtnercU  summary. 

Tensfle  strength  per  square  inch  of  oflffinal  section poondi..    95,280 

Elastic  limit  per  sqnare  inch  of  original  section do...    54,000 

Elongation  per  inch  after  rupture inch..     .1767 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001888 

Reduction  in  diameter  at  point  of  ruptDie do...       .184 

Reduction  in  area  after  rupture,  per  cent  of  oifginal  section 41.0 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky,  traces  of  nanulatlon 

Elongation  of  inch  sections ".10,  *'.82»,  ^'.ll 

TABULATION  OF  TENSION  SPECIMENS  FROM  V-INCH  B,  L,  8IE0E 

HOWITZERS. 

STEMS  OF  SPECIMENS  FROM  TUBES  V  LONG,  <'.606  DIAMETER. 


No.  of 
test 

PUdtionin 
gun. 

Elastic 
limit 
per 
square 
^ch. 

Tensile 
strength 

per 
square 
^ch. 

Elon- 

Con. 
trac- 
tion 
of 
area. 

Appearaooe  of  fiMtan. 

-^ 

6148 
6206 
6207 

Tube 

do.... 

do.... 

Amndi. 
44,000 
68,000 
60,000 

Ptmn/dM. 

80,900 
101,060 

96,400 

Pcr.eL 
26.6 
20.0 
21.6 

Pcr.eL 
48.8 
87.1 
40.8 

Silky,  (>bliqne 

Breech  end. 
Do. 
Do. 

Silkyi  trsoe  of  gnmulattcn... 

STEMS  OF  SPBCIMENB  PROM  JACKETS  8"  LONO,  ".564  DIAMETER. 

6206 
6277 

Jacket.... 
do.... 

56,000 
64,000 

100.120 
96,280 

21.8 
17.7 

89.2 
41.9 

Silky 

Breech  end. 

Silky,  trace  of  granulation. .. 

10-INCH  STEEL  B.  L  RIFLES. 


SPECIMEN  FROM  JACKET. 
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6-INCH   R.   F.   GUNS. 

Jacket. 
No.  6236. 


Marks,  |i\f8' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
perinch. 

SucceBBive 
elongation 
perinch. 

set. 

Succeasive 

permanent 

set. 

Total. 

Per  square 
incn. 

Remarks. 

PoUTUU. 

250 
1,250 
2,500 
5,000 
7,600 
10,000 
11,600 
12,500 
12,750 
13,000 
13,250 
13,500 
13,760 
14,000 
14,260 
23,080 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
46,000 
60.000 
61,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
92,320 

Inch. 
0. 

.000100 
.000267 
.000600 
.000967 
.001300 
.001467 
.001667 
.001667 
.001733 
.001900 
.008667 
.004667 
.006800 
.006733 

Inch. 

0. 

.000100 
.000167 
.000833 
.000367 
.000333 
.000167 
.000200 

0. 
.000066 
.000167 
.001767 
.001000 
.001133 
.000933 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

0. 
0. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    92, 320 

Elastic  limit  per  square  inch  of  original  section do . . .    52, 000 

Elongation  per  Inch  after  rupture inch . .      .  21 00 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00173:} 

Reduction  in  diameter  at  point  of  rupture do. . .       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture 1".6  from  n ee  k 

Charac ter  of  broken  surface si  1  k  v 

Elongation  of  inch  sections ".18,".34*/M1 

TABULATION  OF  TENSION  SPECIMENS  FROM  6-INCH  R.  F.  GUNS 
(STEMS  OF  SPECIMENS  FROM  TUBES  ^'  LONG,  ''.506  DIAMETER). 


Test 
num- 
ber. 


Position  in 
gun. 


Location 
of  speci- 
mens. 


Elastic 
limit 
per 

square 
inch. 


Tensile 
strength 

per 
square 

inch. 


Elon- 
gation, 


Con- 

trac 

tion  of 

area. 


ppearan( 
fractur 


■ture. 


Remarks. 


6091 


6094 
6281 
6282 
6234 


Tube  .. 
.....do. 


Middle  . 
...do.... 


.do. 
.do. 
.do. 
.do. 


.do.... 
.do.... 
.do.... 
.do.... 


Pounds. 
64,000 
48,000 


48,000 
69,000 
60,000 
54,000 


Pounds. 
89,860 
92,060 


88,660 
96,400 
84,050 
89,460 


Perct. 
21.5 
19.5 


22.6 
28.6 
20.5 
24.0 


Perct. 
46.2 
37.1 


46.2 
49.1 
51.9 
49.1 


Silky 

Granular  40  per 
cent,  silky  cen- 
ter 60  per  cent. 

^"."^k::::::::::::; 

....do 

.....do 


Muzzle  end. 
Breech  end. 


Muzzle  end. 
Do. 
Do. 
Do. 


STEMS  OF  SPECIMENS  FROM  JACKETS  3"  LONG.  ".564  DIAMETER. 


6065 
6066 
6067 
6288 

6286 
6286 

Jacket.... 
do.... 

Outside. 
...do.... 

56,000 
53.000 
36,000 
57,000 

65,000 
52,000 

94,920 
89,880 
85,360 
97,920 

92,560 
92,320 

21.7 
21.3 
22.8 
14.3 

21.7 
21.0 

44.6 
47.2 
49.7 
39.2 

47.2 
49.7 

Silky 

Muzzle  end. 
Do. 
Do. 
Do. 

Do. 
Do. 

.  ...ao:.::.::::.:::: 

do 

Granular  at  the 
circumference, 
silky  center. 

Silky 

do.... 

...do  ... 

do.... 

...do.... 

do.... 

do.... 

...do.... 
...do.... 

7-INCH  B.  L  SIEGE  HOWITZERS. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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7-INGH   B.   L.   8I£G£    HOWITZEBS. 

Tube. 
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No.  6148. 
Marks,  B9-7T. 
Diameter,  "  606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

SuccesBiye 
elongation 
per  Inch. 

Permanent 
set. 

SucceHiye 

permanent 

flet. 

Remarka. 

Total. 

Persqiure 

per  inch. 

I'ounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
16,180 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
80,900 

Inch, 
0. 

.000100 
.000660 

.000700 
.001000 
.001200 
.001460 
.001500 
.001550 
.001660 
.004250 
.006250 
.007600 
.008150 
.009900 

Inch. 
0. 

.000100 
.0002SO 
.000650 
.000800 
.000200 
.000260 
.000060 
.000060 
.000100 
.002600 
.002600 
.001250 
.000650 
.001760 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Xlastic  limit 
Tensile  strength. 

0. 

.000060 

.000060 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    80,900 

Elastic  limit  per  square  inch  of  original  section do...    44,000 

Elongation  per  inch  after  rupture inch..      .2560 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001660 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.8 

Position  of  rupture l'^.  05  from  neck 

Character  of  broken  surface silky,  oblique 

Elongation  of  inch  sections ".33*,  ".\% 


12-inch  steel  b.  l.  rifles. 
Tube. 
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Marks,  StJm* 
Diameter,  ".566. 


No.  6206. 


Diameter,  ".666. 

Sectional  area,  .26  square  inch. 

Gauged  length,  3". 


Applied  loadii. 

Elonntlon 
perinoh. 

SnccesBiTe 
elonntioii 
per  inch. 

Permanent 
set. 

SaccesBiye 

permanent 

set. 

1 

Total. 

Per  square 
inch. 

^^^*w»t^rlrs. 

Founds, 

260 

1,260 

6,000 
7,600 
8,760 
10,000 
10,260 
10,600 
10,760 
11,000 
11,280 
11,600 
11,780 
12,000 
12.260 
12,600 
22,820 

t.uOO 
^000 

10,  too 

M.tiOO 

^.ooo 

JtMJOO 
40,000 
tl.tiOO 
l^'tOO 
■U.tOO 
44J)0O 
45,000 

^7,tl00 

-t^/tjOO 
l^.tiOO 

Inch, 

a 

.000188 
.000688 

.000067 

.ooiom 

.001233 
.001400 
.001433 
.0014i>7 

.ooL-m 

.001600 
-00Jfi33 
.0046fi7 

Mym7 

.007831 
.OOft-TOO 
.009^3 

Inch. 
0. 

.000188 
.000200 
.000684 
.000666 
.000200 
.000167 
.000088 
.000064 
.000066 
.000067 
.000038 
.000064 
.002400 
.000766 
.000667 
.000688 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUc  limit 
Tensile  strength. 

.000088 
.000088 

.000088 

0. 

OeneroU  mmmary, 

Tcnafle  gtrength*  per  square  iD oh  of  original  section pounds..    80,280 

^l*»tin  limit,  perftoimretneh  nf  original  section do...    45,000 

E^<^njfiitinn  per  fnH  Hfter  nipnire inch..      .1967 

tlflUjfifti^fin  pef  Itich  nnrjcr  jftniln  at  elastic  limit do...  .001688 

Hsluctioti  in  (IJAQitU'rat  ^'^"^  <>*  rop^'^'® Ao..,       .186 

5™»ittloo  iiijirea  lifter  mpturd,  per  cent  of  original  section 41.9 

^aonofrapturp ".96fromneck 

garR4;ter  of  broken  rartoce, ,'il'&;,?^"S^S 

£l«ifiatJon  otf  inch  »ctlotjB "3*»,".16,'M0 
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12-INCH  STEEL   B.  L.  BIFLSS. 

Tube. 


No.  6211. 

Marks,  SiTo 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gkkuged  length,  3". 


Applied  loads. 

SnoooBiTe 

elongation 

perinch. 

Permanent 
Bet. 

SuooesBiTe 

permanent 

set 

Remarks. 

Total. 

Persanare 
inch. 

perlDch. 

Povnda, 

260 

1,260 

2,600 

6,000 

7,600 

8,760 

10,000 

10,260 

10.600 

10,760 

11,000 

11,260 

11,600 

11,760 

12,000 

12,260 

12,600 

20,190 

Pounds. 

1,000 
5JJ00 
10,000 
30,000 

mooo 

35,000 
40,000 
41,000 
42.000 
4S,000 
41,000 
4.'5,000 
40,000 
47,000 
4S,000 
49.000 
fjO,000 
80,7fjO 

Inch, 
0. 

.000100 
.000838 

.OOOT/T? 
.OOIUHJ 

.0013&7 
,001400 
.001433 
,001600 
,0Olfi«7 

.ooiess 

.013S33 
.014700 
.OlfiTOO 
.016033 
.Ol77fl7 

Inch. 
0. 
.000100 
.000288 
.000884 
.000888 
.000200 
.000187 
.000088 
.000088 
.000067 

.ooooe^ 

.000066 
.012000 
,001067 
.001000 
.00O93:i 
,001134 

Inch, 
0. 
0. 

Inch, 
0. 

Initlalload. 

BlasUo  limit 
Tendle  strength. 

0. 
.000088 

.000088 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    80,760 

Elasticlimit  per  sqnare  inch  of  original  section do...    45.000 

Elongation  per  inch  after  rupture inch..      .2667 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001688 

Reduction  in  diameter  at  point  of  rupture do...       .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture F.5  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ''.22,^89*,M6 


12-inoh  steel  b.  l.  biflbs. 
Tube. 
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No.  6268. 
Marks,  gr^RT 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  8". . 


AppUed  loads. 

Elonsatioii 
perUich. 

SuocesBlTe 
elongation 
perinch. 

Permanent 
set 

SnccesBiye 

permanent 

set. 

Total. 

Per  square 

Remarks. 

JPioumdM. 

250 

1,250 

2,600 

6,000 

7,500 

8,750 

9,000 

9,250 

9,500 

9760 

10,000 

10,250 

10,500 

20,020 

Jbimdf. 

i,noo 

6,  tKM! 
lO^dtJtJ 
2O»(KS0 

86,0tiG 
SO^CKiO 

»7^ytx> 

88,  CW 

89,  ("CO 
40,  UH) 
41,0tti 

42,  W 

80,aso 

IndL 
0. 
.000007 

.000267 
•OOOOOO 
.001000 
.001267 
.001688 
.001888 
.002800 
.008100 
.006867 
.006600 
009600 

Inch, 
0. 
.000067 
.000200 
.000888 
.000400 
.000267 
.000266 
.000800 
.000467 
.000800 
.008767 
.001788 
.000900 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

.000200 

.000200 

.006683 

.006883 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section poonds..   80,060 

Elastic  limit  per  square  inch  of  original  section do...    85^^000 

Elongation  per  inch  after  mptore ^.inch..     -2^ 

Elongation  per  inch  under  strain  at  elastic  limit do---  -""^f?; 

Bedoction  in  diameter  at  point  of  rapture <io---       -J,^ 

Bedoction  in  area  after  rupture,  per  cent  of  original  section •,:•.;  %il      ^ziZ 

POdtlon  of  rupture .\T. .7. -^^^^SrSS 

Charscter  of  broken  surface ;;v/"/;v^  ««ci 

~  loflnchseotioos ".14,  ".17,  ".89* 
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12-IKCH   8T££L   B.  L.  BIFLSS. 

Tube. 


No.  6801. 

MarkB,  g^o" 

Diameter,  ".66*. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Appllc 
Total. 

NlloadB. 

Per  square 
inch. 

per  Inch. 

SnooetBiTe 
perinch. 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

Poundt. 
260 
1,250 
2,600 
5,000 
7,600 
8.760 
10,000 
12,600 
12,760 
18,000 
18,250 
18,600 
13,750 
14,000 
22,120 

Pomtdt. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
50,000 
51,000 
52.000 
53,000 
64,000 
55,000 
56,000 
88,480 

Inch, 
0. 

.000188 
.000888 
.000667 
.001000 
.001167 
.001833 
.001667 
.001700 
.003883 
.005000 
.008500 
.009000 
.010067 

Inch. 
0. 

.000188 
.000200 
.000884 

.000167 
.000166 
.000834 
.000033 
.001683 
.001667 
.008500 
.000500 
.001067 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  stren^h. 

0. 
0. 

Oeneral  summary. 

TenMle  strength  per  square  inch  of  original  section pounds..    88,480 

Elastio  limit  per  square  inch  of  original  section do. . .    61, 000 

Elongation  per  Inch  after  rupture inch..      .2083 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Reduction  in  diameter  at  point  of  rupture do.. .       .  164 

Reduction  in  area  after  rupture,  per  cent  of  original  .section 47. 2 

Position  of  rupture ".6  from  n eck 

Character  of  broken  Rurface rilky 

Elongation  of  inch  sections ".10, ''.IS,  «'.88* 


12-lNCH   STEEL   B.   L.   BIFLE8. 
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Tube. 

No.  6349. 

Marks,  ^^S 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loadfl. 

Elongation 
per  inch. 

SucceasiTe 
elongation 
perinch. 

Pennanent 
set. 

SucceoBlve 

permanent 

set 

Remarks. 
Initial  load. 

ElaKtic  limit. 
Tens5ile  strength. 

Total. 

Per  square 
inch. 

Poundf. 

250 

1,260 

2,500 

5,000 

7,600 

8,750 

10,000 

12,600 

12,750 

13,000 

13,260 

18,600 

13,750 

14,000 

14,250 

14,600 

14,760 

15.000 

22,600 

Ptmnds.          Inch. 
1,000       0. 
5,000         .000188 
10,000       .oooass 

Inch. 
0. 

.000183 
.000200 

Inch. 
0. 
0. 

Inch. 
0. 

20,000 
80,000 
35,000 
40,000 
60,000 
61,000 
52,000 
63,000 
&1,000 
66,000 
66,000 
57,000 
58,000 
59,000 
60,000 
90,000 

.000667 
.001000 
.001167 
.001300 
.001667 
.001700 
.001788 
.001767 
.001883 
.001967 
.002200 
.002688 
.004888 
.006667 
.007888 

.000334 



.000333 
.000167 
.000188 
.000367 
.000083 

.000084 
.000066 
.000184 
.000233 
.000483 
.001700 
.001884 
.002166 

0. 
0. 

Qeneral  surmnary. 

Tensile  strength  per  square  inch  of  original  section pounds..    JJ.OOO 

Elastic  limit  per  square  inch  of  original  section :**J^-  •    ^i^fX 

Elongation  per  inch  after  rupture a^"    nniiS 

Elongation  per  inch  under  strain  at  elastic  limit 2J---  -""^vS 

Reduction  m  diameter  at  point  of  rupture ****••-       470 

Reduction  In  area  after  rupture,  per  cent  of  original  section -  •  -^r  'm^^  neck 

Position  of  rupture *•  *"  Slky 

Character  oi  broken  surface V  Vi'  * ''" 48»  "24* 

Elongation  of  inch  sections •"»    -^  ' 
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12-ENOH   STEEL   B.  L.  RIFLES. 

Jacket. 


No.  6063. 
Marks,  ffh 
Diameter,  ''.566. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

EloDKatloii 
permch. 

BucceniTe 
eloiUEUon 
perinch. 

Permanent 
set 

Snccefisiye 

permanent 

set. 

Remarks. 

Total. 

Peraauare 
inch. 

Pounds. 
260 
1,250 
2,500 
6.000 
7,600 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,260 
12,500 
12,750 
13,000 
18,250 
24,090 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44.000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51.000 
52,000 
58,000 
98,760 

IndL 
0. 

.000188 
.000333 
.000667 
.001000 
.001200 
.001867 
.001467 
.001583 
.001567 
.001600 
.001633 
.001667 
.001700 
.001867 
.002333 
.003267 
.003983 
.004600 

Inch. 
0. 

.000138 
.000200 
.000684 
.000888 
.000200 
.000167 
.000100 
.000066 
.000034 
.000088 
.000088 
.000084 
.000088 
.000167 
.000466 
.000984 
.000666 
.000667 

Inch. 
0. 

Inch. 
0. 

IniUal  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength,  per  square  inch  of  original  section pounds..    98.760 

Elastic  limit,  per  square  inch  of  originsl  section do...    48,000 

Elongation  per  inch  after  rupture inch..     .1888 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Reduction  in  diameter  at  point  of  rupture do...       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 86.4 

Position  of  rupture 1".5  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  aectioDs '<'.18,''.80*»'.I2 


12-INCH    eTEEL   B.   L.   BUXES. 

Jacket. 
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No.  6106. 
Marks,  ^i^i, 
Diameter,  ".664. 
Sectional  area,  .25  sqnare  inch. 
Gauged  length,  3". 


AppUed  loafdfl. 


Total. 


Pounds, 

250 

1,2S0 

2,600 

6,000 

7,600 

8,760 

10,000 

10,600 

10,760 

11,000 

U,290 

11,600 

11,760 

12,000 

12,250 

12,600 

12,760 

18,000 

18,250 

18,600 

18,750 

14,000 

14,260 

21,810 


Pertqnare 


ertqii 
inch. 


Founds. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
66,000 
67,000 
87,240 


ElonsatioD 
permch. 


Inch. 
0. 

.OOWOp 
.000888 
.000688 
.000067 
.001188 
.001888 
.001400 
.001488 
.001488 
.001487 
.001500 
.001688 
.001600 
.001688 
.001067 
.001700 
.001788 
.012667 
.018888 
.014068 
.016167 
.016000 


SnooeniTe 
elongation 
permch. 


Inch. 
0. 
.000100 


.000884 

.000166 
.000200 
.000067 
.000088 
0. 

.000064 
.000088 


.000067 
.000068 
.000064 
.000068 
.000068 
.010084 
.000666 
.000700 
.001184 
.001488 


Permanent 
set. 


Sucoesiye 

permanent 

aet 


Inch. 


Inch. 


BemarkB. 


Initial  load. 


ElasUc  limit. 


Tensile  strength. 


Oeneral  summary. 

TeuQe  strength  per  Bqnare  inch  of  orlgtna]  section ponnds..    87,240 

Elastic  Umi^  per  sqnare  inch  of  original  section do...    62,000 

Elongation  per  inch  after  mptnre inch..     .2367 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Bednetlon  in  diameter  at  point  of  mptnre do...       .074 

Bednction  in  area  after  mptore,  per  cent  of  original  section 24.6 

I^Qsitionofniptnre 1*^.1  from  neck 

Gbaiacter  of  Dxoken  surface silky 

XloDgatlonoflnchsectioins '.16,^20,^86* 

H.  Doc.  300 8 
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v2-1n0h  steel  k.  l.  rifles. 
Jacket. 


No.  6288. 

Marks,  J|?ro 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total 


Poundt. 
260 
1,260 
2,500 
5,000 
7,600 
8,760 
10,000 
10,500 
10.760 
11,000 
11,260 
11,500 
11,750 
12,000 
12,260 

12,600 

12,750 
18,000 
18,250 
18,500 
18,750 
22,890 


Per  square 
Inch. 


Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 

50,000 

51,000 
52,000 
58,000 
54,000 
56,000 
89,660 


Elonntlon 
per  Inch. 


Inch. 
0. 
.000067 

.000800 
.000688 

.000967 
.001188 
.001800 
.001867 
.001400 
.001488 
.001467 
.001500 
.001538 
.001567 
.001600 
.001667 
.001800 
.008067 
.008600 
.005388 
.006667 
.007567 


SuoceflBiye 
elongation 
per  inch. 


Permanent 
set. 


Inch.  Inch. 

0. 
.000067 
.000233  I 
.000633 
.000884 
.000166 
.000167 
.000067 
.000083 
.000083 
.000034 
.000033 
.000083 
.000034 


.000067 
.000188 
.000267 
.001533 
.001788 
.001334 
.000900 


SncceflBive 

permanent 

set. 


Inch. 


Remarks. 


0.  0 

6." 6 

6.' '.'.'. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

TeDBile  strength  per  square  Inch  of  original  section pounds..    89,560 

Elastic  limit  per  square  inch  of  original  section do . . .    50, 000 

Elongation  per  inch  after  rupture inch . .     .  17C7 

Elongation  per  inch  under  strain  at  elaiitic  limit do. . .  .  001667 

Reduction  in  diameter  at  point  of  rupture do...       .094 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30. 6 

Position  of  rupture ''.85  from  neck 

Character  of  broken  surface granular,  85  per  cent;  dull,  flaky  streak,  15  per  cent 

Elongation  of  inch  sections ^.26*.  *.15,  «'.12 

TABULATION  OF  TENSION  SPECIMENS  FROM  1£'INCH  STEEL  B.  L. 
RIFLES  (STEMS  S''  LONG,  ''.664  DIAMETER. 


Test 
No. 

Position  in 
gun. 

Location 
of  speci- 
mens. 

Elastic 
limit 
per 

square 
inch. 

Tensile 
strength  Elon- 

per     1    mi- 
square  i  tion. 
inch.    1 

Con- 
trac- 
tion of 
area. 

Appearance  of 
fracture. 

Remarks. 

6205 
6211 
6258 
6801 
6849 
6068 
6105 
6288 

Tube 

....do 

....do.... 

Middle. 
Outside. 
....do... 

Poundt 
45,000 
45,000 

Powidi.    P.  d. 
89,280      19.7 
80.760       25.7 

P.d. 
41.9 

47.2 

i}}R:^!>!!?- 

Muzzle  end. 

Do. 
Breech  end. 

Do. 

Do. 

Do. 
Muzzle  end. 

Do. 

35,000  1    >tf)  mn      as  »  '    4Q  7 

k::.:::::::;:: 

do 

do 

do 

do 

Granular   85     per 
cent,  dull  flaky 
streak  15  per  cent 

....do 

....do... 

51.000 
54,000 
48,000 
52,000 
50,000 

88,480      20.3  !    47.2 
90,000      21.0  '    47.2 
96,760  >    18.3  ,    86.4 
87,240  ,    28.7  !    24.6 
89,560  1    17.7  ,    .^.fi 

....do 

....do... 

Jacket.... 

....do 

....do 

Middle  . 
Outside. 
....do... 

! 

12-INCH  STEEL  B.  L  RIFLES. 


SPECIMENS  FEOM  TUBES  AND  JACKETS. 
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12-inch  b.  l.  billed  mobtars. 
Tube. 


117 


Na6090. 


Marks,  g«5« 
Diameter,  ".666. 
Sectional  area,  .26 
Gauged  length,  3" 


square  inch. 


AppUed  loads. 

Elonntti(m 
perinch. 

Suecesriye 
perinch. 

Permanent 
set. 

Saocesive 

Total. 

PerMnare 
inch. 

permanent 
set. 

Remarks. 

JVnmdt. 

200 

1,260 

2,600 

6,000 

7,600 

8,760 

10.000 

10,600 

10,760 

11,000 

U,200 

11,600 

U,780 

12,000 

12,260 

12,600 

12,700 

18,000 

28,660 

Pounds. 
1,000 
S.OOO 
10,000 
■JU ,  <joo 
ao,ooo 

35,010 
^0,0(JO 
42,000 
43,000 

i-^.OOO 
44,000 
47,000 
4§,C00 
49,000 
.SO,  000 
51.000 

rv^ouo 

Inch. 
0. 

.000100 
.000800 
.000688 
.000967 
.001188 
.001800 
.001400 
.001488 
.001467 
.001688 
.001567 
.001688 
.002000 
.008000 
.006888 
.006167 
.007000 

/MCA. 

0. 
.000100 
.000200 
.000888 
.000684 
.000166 
.000167 
.000100 

.ooooss 

.000084 
.000066 
.000084 
.000066 

.000867 
.001000 
.002838 
.000684 
.000688 

Inch. 
0. 
0. 

Inch. 
0. 

InlUal  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

Oeneral  summary. 


Teosfle  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  sauare  inch  of  original  section do... 

Boogation  per  inch  after  mptore inch.. 

ElongatioD  per  inch  under  strain  at  elastic  limit do... 

Bednctionin  diameter  at  point  of  rapture do... 

Beduction  in  area  after  rapture,  per  cent  of  original  section 

Podtloa  of  rapture ''.g  from  neck 

Character  of  broken  sorfaoe granular,  radiating  from  a  podnt  in  the  drcumferencc 

laoDgitioQof  inch8ecti<ni8 ".U,  ".18.  ".23* 


94.240 

47,000 

.1567 

.001638 

.065 

27.6 
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12-inoh  b.  l.  ruled  mortabs. 
Tubs. 


Marks,  §^5* 

Diameter,  ".566. 

Sectional  area,  .25  square  inch. 

Gauged  length  3". 


No.  6076. 


Applied  loads. 

Saooeatfye 
elonntion 
perinch. 

set. 

RnccesBiye 

pennanent 

set. 

Remarks. 

Total. 

Per  square 
ln&. 

per  Inch. 

F&undt. 

260 

1,250 

2,600 

5,000 

7,600 

8,750 

10,000 

U,780 

12,000 

12,260 

12,600 

12,760 

18,000 

22,780 

Foundi. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
90,920 

Inch. 
0. 
.000100 

.000667 
.001088 
.001200 
.001400 
.001738 
.001900 
.002267 
.008067 
.004607 
•006800 

Inch. 
0. 
.000100 
.000288 
.000884 
.000866 
.000167 
.000200 
.000833 
.000167 
.000867 
.001400 
.001000 
.001688 

Inch. 
0. 

Inch. 
0. 

InitUl  load. 

Elastic  limit. 
Tensile  strength. 

General  summary. 

Teostle  strength  per  square  inch  of  orisinal  section pounds..    90,920 

Blasticlimit  per  square  inch  of  original  section do...    47,000 

Elongation  per  inch  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001738 

Reduction  in  diameter  at  point  of  rupture do . . .       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture l^'.O  from  neck 

Character  of  broken  surface silkv 

Elongation  of  inch  sections M6,  ".35*.  M2 


la-rfOB 


B.  ^• 


RIFLED 

Tube- 


^^^RTA. 


^^ — ' —  ' 


T 


.Qoo^  I    .oooasa  , r' "     1  _  ^  . 


0. 


R-emaj'kft^ 


:KTlltliU    l0«4] 


i. 


Hrt««i  «»""'"*"' 


.     •«  ^,ectiott ""  .... 

-s'^i^S^^V^^^'^X^^'^^-rjikiii'v^^ ■.■;.■.  • 

^^M^r^fwr'^^^'-^r.^-----^^^^^^^^^^^^^ ■.•.:::•.::::::::;;:;; 


inch..       -1938 

■■-.'.do  :.  .001533 

■■-■■■'*°:::    «i 

1 //  5  'from  neck 

--  ...  silky 
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12-INCH  STEEL   B.  L.  RIFLES. 

Tube. 


No.  6801. 

Marks,  g^'^ 

Diameter,  ".664. 

Sectional  area.  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

permch. 

SucoesBlye 
elongation 
permdi. 

Permanent 
set. 

Succeasive 

permanent 

set. 

Remarks. 

Total. 

PersQuare 
inch. 

Pounds, 
260 
1,260 
2,600 
5,000 
7,600 
8,760 
10,000 
12,500 
12,750 
13,000 
18,250 
18,600 
18,750 
14,000 
22,120 

Pounds, 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
60,000 
51.000 
62,000 
58,000 
54,000 
55,000 
66,000 
88,480 

Inch, 
0. 
.000188 
.000688 

.000667 
.001000 
.001167 
.001838 
.001667 
.001700 
.003833 
.006000 
.008600 
.009000 
.010067 

Inch, 
0. 

.000188 
.000200 
.000884 
.000633 
.000167 
.000166 
.000334 
.000033 
.001633 
.001667 
.003500 
.000600 
.001067 

Inch. 
0. 
0. 

JiicA. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88,480 

Elastic  limi  t  per  square  inch  of  original  section do . . .    51 ,  000 

Elongation  per  incn after  rupture inch..     .2033 

Elongation  per  inch  under  strain  at  elastic  11  mit do. . .  .  001700 

Reduction  in  diameter  at  point  of  rupture do. . .       .154 

Reduction  in  area  after  rupture,  per  cent  of  original  aeotion 47.2 

Position  of  rupture ''^.O  from  neck 

Character  of  broken  surface silky 

ElongaUon  of  inch  sections ''.lO,  ".18.  «'.88* 


12-INCH   STEEL   B.   L.   RIFLES. 


Ill 


Tube. 

No.  6349. 

Marks,  ^?ro 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

EloDfation 
per  Inch. 

Successive 
elongation 
perlnch. 

Permanent 
set. 

Rucceflsiye 

permanent 

set. 

Remarks. 
Initial  load. 

Ela-stic  limit. 
Tensile  ntrength. 

Total. 

Per  square 
inch. 

Pounds. 

260 

1,260 

2,600 

6,000 

7,600 

8,750 

10,000 

12,600 

12,760 

13,000 

13,260 

13,600 

13,750 

14,000 

14.250 

14,600 

14,760 

16,000 

22,500 

Pounds.          Inch. 
1,000    i    0. 
5,000         .000183 
10,000    1      .000833 

Inch. 
0. 

.000183 
.000200 

Inch. 
0. 
0. 

Inch. 
0. 

20,000 
80,000 
85,000 
40,000 
60,000 
51,000 
52,000 
53,000 
54,000 
66,000 
66,000 
67,000 
58,000 
59,000 
60,000 
90,000 

.000667 
.001000 
.001167 
.001300 
.001667 
.001700 
.001733 
.001767 
.001833 
.001967 
.002200 
.002688 
.004838 
.006667 
.007883 

.000167 
.000183 
.000367 
.000033 
.000083 
.000084 
.000066 
.000184 
.000233 
.000433 
.001700 
.001334 
.002166 

0. 
0. 

General  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    90, 000 

Elastic  limit  per  square  inch  of  original  section do...    64,000 

Elongation  per  inch  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001833 

Reduction  m  diameter  at  point  of  rupture do. . .       .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Poei tion  of  rupture 1 .  "^  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".11,  ".28*,  ".24* 


122 


12-INCH   B.   L.   RIFLED   MOBTARS. 


Tube. 

No.  6182. 

Marks,  g¥,&-'' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Elongation 
per  inch. 

Sucoeaaiye 
elonsation 
perlnch. 

Permanent 
set. 

Succeasive 

permanent 

set. 

Remarks. 

Total. 

Perwniare 
inch. 

Pounds. 

250 

1,250 

2,500 

5.000 

7,600 

8,760 

10,000 

12,750 

18,000 

13,250 

18,500 

18,750 

14,000 

14,250 

14,500 

22,610 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
86,000 
40,000 
51,000 
52,000 
58,000 
64,000 
55,000 
56,000 
67,000 
68,000 
90,040 

Inch. 
0. 
.000087 
.000167 
.000467 
.000600 
.001088 
.001200 
.001667 
.001783 
.001800 
.002367 
.004267 
.005833 
.007000 
.006883 

Inch. 
0. 
.000067 
.000100 
.000300 
.000333 
.000283 
.000167 
.000467 
.000066 
.000067 
.000667 
.001900 
.001566 
.001167 
.001838 

Inch. 
0. 
0. 

Itich. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    90,040 

Elastic  limit  per  square  inch  of  original  section do . . .    53, 000 

Elongation  per  incn  after  rupture inch. .      .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001800 

Reduction  in  diameter  at  point  of  rupture do. . .       .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section. 52. 2 

Position  of  rupture ".96  from  neck 

Character  of  broken  surface fine  si  Iky 

Elongation  of  ineh  aecUons M4,  ".17,  «'.86» 


Marks,  SSTo 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  8". 


12-inch  steel  b.  l.  ruxe8. 
Jacket. 
No.  6105. 


118 


Applied  loads. 

SnooeariTe 
elongation 
perinch. 

Permanent 
set. 

SuccesBlye 

peimanent 

Bet 

Remarks. 

Total. 

PersaTiaie 
inch. 

per  inch. 

Pounds. 

250 

1,250 

2,600 

6,000 

7,600 

8,760 

10,000 

10,600 

10,760 

11,000 

11,250 

11,600 

11,760 

12,000 

12,250 

12,600 

12,760 

18,000 

18,250 

18,600 

18,760 

14.000 

14  250 

21,810 

Pounds. 
1,000 
6,000 
10,000 

80,000 
86^000 
40,000 
42,000 
48,000 
44,000 
46^000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
82,000 
68,000 
64,000 
66,000 
66,000 
S7,000 
87,240 

Inch, 
0. 

.000100 
.000688 
.000688 
.000067 
.001188 
.001888 
.001400 
.001488 
.001488 
.001467 
.001600 
.001688 
.001600 
.001688 
.001667 
.001700 
.001788 
.012667 
.018888 
.014068 
.016167 
.016600 

Inch. 

0. 

.000100 
•000238 
.000800 
.000684 
.000166 
.000200 
.000067 
.000083 

0. 

.000064 
.000068 
.000088 
.000067 
.000068 
.000084 
.000068 
.000083 
.010984 
.000666 
.000700 
.001184 
.001488 

Inch. 
0. 
0. 

Inch. 
0. 

InitUl  load. 

ElasUc  limit. 
TensCe  strength. 

0. 

0. 

ChnercU  gummary. 

Tensfle  strength  per  square  inch  of  original  section pounds..    87,240 

Elastic  IJml*  per  square  inch  of  original  section do...   62,000 

Elongation  per  inch  after  mpture inch..     ,2867 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001783 

Beduction  in  diameter  at  point  of  rupture do...       .074 

Reduction  in  area  after  rupture,  per  cent  of  original  section 24.6 

Position  of  rupture 1*^.1  from  neck 

Gbaiacter  of  broken  surface silky 

Elongation  of  inch  sectionB '.15, ''.20,^86* 

H.  Doc.  300 8 
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12-lNOH    STEEL    B.   L.   RIFLES. 


Jacket. 

No.  6288. 


Marks,  g|f^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total 


Pounds. 

260 

1,260 

2,600 

5,000 

7,600 

8,760 

10,000 

10,600 

10.760 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,600 

12,750 
18,000 
13,260 
13,600 
18,760 
22,890 


F«  square 
incn. 


Poundt. 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 

50,000 

51,000 
52,000 
58,000 
54,000 
55,000 
89,560 


Elongation 
per  Inch. 


Inch, 
0. 
.000067 
.000800 
.000683 
.000967 
.001188 
.001800 
.001867 
.001400 
.001488 
.001467 
.001600 
.001538 
.001667 
.001600 
.001667 
.001800 
.002067 
.008600 
.005388 
.006667 
.007567 


Successive 
elongation 
per  inch. 


Incfi. 
0. 

.000067 
.000283 
.000633 
.000834 
.000166 
.000167 
.000067 
.000033 


.000034 
.000083 
.000083 
.000034 
.000083 
.000067 
.000133 
.000267 
.001583 
.001783 
.001334 
.000900 


Permanent 
set. 


Inch. 


Successiye 
permanent 
set. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    89,560 

Elastic  limit  per  square  inch  of  original  section do...    50,000 

Elongation  per  incn  after  rupture inch . .      ,  1767 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001667 

Reduction  in  diameter  at  point  of  rupture do. . .       .094 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30. 6 

Position  of  rupture '''.35  from  neck 

Character  of  broken  surface granular,  85  per  cent;  dull,  flaky  streak,  15  per  cent 

Elongation  of  inch  sections «'.26*,  *.15, ''.W 

TABULATION  OF  TENSION  SPECIMENS  FROM  Ig-INCff  STEEL  B.  X. 
RIFLES  {STEMS  8''  LONG,  ''.664  DIAMETER. 


Test 
No. 

Position  in 
gun. 

Location 
of  speci- 
mens. 

Elastic 
limit 
per 

square 
Inch. 

Tensile 
strength 

per 
square 
inch. 

Elon- 
tS?n. 

Con- 
trac- 
tion of 
area. 

Appearance  of 
fracture. 

Remarks. 

5206 
6211 
6258 
6801 
6849 
6068 
6105 
6288 

Tube 

....do 

....do 

Middle . 
Outside. 
....do... 

Pounds 
45,000 
45,000 
35,000 
51,000 
54,000 
48,000 
52,000 
50,000 

Pounds.  1  P.  ct. 
89,280      19.7 
80,760  1    25.7 
80,080      23.3 
88,480      20.3 
90,000       21.0 

P.ct. 
41.9 
47.2 
49.7 
47.2 

47  9 

Silky,  obUque 

Silky ; 

Muzzle  end. 

Do. 
Breech  end. 

Do. 

Do. 

Do. 
Muzzle  end. 

Do. 

do 

do 

do 

do 

do 

Granular    85    per 
cent,  dull  flaky 
streak  15  per  cent. 

....do 

....do... 

....do 

....do... 

Jacket.... 

....do 

....do 

Middle . 
Outside. 
....do... 

98,760  i    18.8      36.4 
87,240  1    23.7      24.6 
89,560  1     17.7       30.6 

12-INCH  B.  L  RIFLED  MORTARS. 


SPEOIMElSrS  FEOM  TTJBES  AND  JACKETS. 
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12*IN0H  B.  L.  BIFLED  X0BTAB8. 
Tdbe.  . 


No.  6218. 

Marks,  gj?^^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  8". 


Appllc 
Total. 

id  loads. 

Per  square 
inch. 

Elongatloii 
perlnch. 

SaooesBive 
elongation 
perlnch. 

Permanent 
set. 

BocoeaBlye 

permanent 

set 

Remarks. 

Pounds. 

250 

1,260 

2,600 

6,000 

7^600 

8,760 

10,000 

10,250 

10,600 

10,760 

U,000 

11,260 

11,600 

11,760 

12,000 

12,250 

20,760 

P&undt. 
1,000 
5,000 
10.000 
20,000 
80.000 
85.000 
40,000 
41,000 
42.000 
48,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
83,040 

Inch. 
0. 
.000100 
.000800 
.000688 
.000967 
.001133 
.001388 
.001367 
.001400 
.001433 
.001600 
.001767 
.006400 
.008200 
.008983 

Inch. 
0. 

.000100 
■000200 
.000888 
.000334 
.000166 
.000200 
.000084 
.000033 
.000083 
.000067 
.000267 
.003688 
.002800 
.000738 

OtIDSSU 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
TensUe  strength. 

0. 
0. 

1 

Oeneral  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88,040 

Elastic  limit  per  square  inch  of  original  section do. . .    44, 000 

Elongation  per  incn  after  rupture inch..      .2833 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Reduction  in  diameter  at  point  of  rupture do..;       .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 62. 2 

Position  of  rupture "1.8  from  neck 

Character  of  broken  surface silky 

Elongation  of  Inch  sections ".18,  ".84^,  ".23 


12-INOH   B.  L.   BIFLED   MORTABS. 
TUBK. 

No.  6090. 
Marks,  g«f5«       . 
Diameter,  ".666. 
Sectional  area,  .26  square  inch. 
Ganged  length,  3". 
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AFpUed  loads. 

KlnnflM.timi 

Succesriye 
elonoation 
permch. 

Permanent 
set. 

Snooentve 

permanent 

set 

Remarka. 

Total. 

Per  square 

permch. 

260 

1,260 

2,000 

6,000 

7,600 

8,760 

10,000 

10,600 

10,760 

11,000 

11,260 

11,600 

11,760 

12,000 

12,260 

12,600 

12,760 

18,000 

28,660 

Pimnds. 

1,000 

5,000 

10,000 

20,000 

S'SS 
86,000 

40,000 

42,000 

48,000 

44,000 

45,000 

46,000 

47,000 

48,000 

49,000 

60,000 

51,000 

52,000 

94,240 

Inch, 
0. 

.000100 
.000800 
.000688 
.000967 
.001188 
.001800 
.001400 
.001488 
.001467 
.001688 
.001667 
.001688 
.002000 
•008000 
.006888 
.006167 
.007000 

Inch. 
0. 

.000100 
.000200 
.000888 
.000884 
.000166 
.000167 
.000100 
.000083 
.000084 
.000066 
.000084 
.000066 
.000867 
.001000 
.002838 
.000684 
.000688 

Inch. 
0. 
0- 

Inch. 
0. 

Initial  load. 

ElasUc  limit 
Tensile  strength. 

0. 

0. 

OenercU  summary, 

TensUe  strength  per  square  inch  of  orlfflna]  section pounds..     94,240 

Elastic  limit  per  square  inch  of  original  section do...     47,000 

IDongation  per  inch  after  rupture inch..       .1567 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001633 

Bednctionin  diameter  at  point  of  rupture do...        .085 

Beduction  in  area  after  rupture,  per  cent  of  original  section 27.6 

Position  of  rupture ''.S  from  neck 

Character  of  broken  surface granular,  radiating  from  a  point  in  the  dicumference 

« ---lolinchsecttona 'Ml, " J8.  ".23* 
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12-INCH  B.  L.  SIFLED  M0BTAB8. 

Tube. 


No.  6246. 


Marks,  Wr^S" 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
permch. 

SaooeflBiyc 
elongation 
perinch. 

Permanent 
set 

Successiye 

Remarkii. 

Total. 

PersQuare 
Inch. 

permanent 
set. 

Pounds. 
260 
1,260 
2,500 
6,000 
7,500 
8,760 
10,000 
10,260 
10,600 
10,760 
11,000 
11,260 
11,600 
11,760 
12,000 
12,260 
12,600 
21,810 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
86,000 
40,000 
41,000 
42.000 
48,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
87,240 

Inch, 
0. 

.000100 
.000888 

.000667 
.001000 
.001167 
.001838 
.001867 
.001400 
.001433 
.001467 
.001638 
.001667 
.006433 
.006383 
.007083 
.008300 

Inch. 
0. 

.000100 
.000283 
.000834 
.000338 
.000167 
.000166 
.000084 
.000033 
.000088 
.000084 
.000066 
.000134 
.008766 
.000900 
.000700 
.001267 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 



General  summary. 

Tensile  strength  per  square  inch  of  original  section.. pounds..    87,240 

Elastic  limit  per  square  inch  of  original  section do . . .    46, 000 

Elongation  per  inch  after  rupture inch..     .2800 

Elongation  per  inch  under  strain  at  elastic  limit do.  •  •  .  001588 

Reduction  in  diameter  at  point  of  rupture do.  —       .  154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ",16,  ".89  •.  ".15 


12-INOH   B.  L.   BIFL£D   MOBTABS. 
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Tube. 

No.  6134, 

Marks,  g^& 

Diameter,  ".566. 

Sectional  area,  .25  square  inch. 

6aug(^  length,  8". 


Applied  loads. 


Total. 


Pcmndt. 

250 

1,250 

2,600 

5,000 

7,500 

8,750 

10,000 

10,260 

10,500 

10,750 

11,000 

11,250 

11.600 

11,750 

12,000 

12,250 

12,500 

12,750 

22,180 


Per  square 
inch. 


;  Elongation 
I  per  inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
88,720 


Inch, 
0. 
.000100 


SncceflBive  i  !>«--«■«««♦ 
elonRatlon!^™?*®"^ 
per  inch. 


.000683 

.000967 

.001100  I 

.001800  I 

.001888 

.001867 

.001400 

.001483 

.001467 

.001538 

.002000 

.004667  I 

.005600  I 

.007538  i 

.006067 


Inch, 
0. 

.000100 
.000200 
.000333 
.000334 
.000183 
.000200 
.000088 
.000084 
.000088 
.000038 
.000084 
.000066 
.000467 
.002667 


Inch. 


0. 
0. 


.1. 


.002083  I. 
.000534  ;. 


SucoeasiTe 

permanent 

set. 


Inch. 


Remarkn. 


Initial  load 


Elastic  limit 


Tensile  Ktrength. 


General  summary . 

Tensile  strength  per  square  inch  of  orlffinal  oection pounds..    88,720 

Elastlclimit  per  square  inch  of  original  section do...    46,000 

Elongation  per  inch  after  rupture inch . .      .  1933 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001533 

Reduction  in  diameter  at  point  of  rupture do..,       .145 

Reduction  in  area  after  rapture,  per  cent  of  original  section 44.6 

Position  of  rupture 1".6  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".H'Si^^.M 
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12-INCH  B.  L.  RIFLED  KOBTABS. 

Tube. 


No.  6246. 

Marks,  i^M^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Elongatioii 
per  Inch. 

BuocesBtve 
elongation 
per  Inch. 

Permanent 
set. 

SuccesBiye 

Remarks. 

Total. 

PersQuare 
inch. 

permanent 
set. 

Pounds. 

260 

1,280 

2,600 

6,000 

7,800 

8,760 

10,000 

10,260 

10,600 

10,760 

11,000 

11,260 

11,600 

11,760 

12,000 

12,260 

12,600 

21,810 

Pounds. 
1,000 
6,000 
10,000 
20.000 
80,000 
86,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60.000 
87,240 

Inch. 
0. 

.000100 
.000833 

.000667 
.001000 
.001167 
.001333 
.001867 
.001400 
.001433 
.001467 
.001633 
.001667 
.006433 
.006388 
.007083 
.006300 

Inch. 
0. 

.000100 
.000288 
.000384 
.000883 
.000167 
.000166 
.000084 
.000083 
.000088 
.000084 
.000066 
.000134 
.003766 
.000900 
.000700 
.001267 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  stren^h. 

0. 
0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    87, 240 

Elastic  limit  per  square  inch  of  original  section do...    46,^ 

Elongation  per  inch  after  rupture inch..     .2300 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001633 

Reduction  in  diameter  at  point  of  rupture do...       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

ElongaUon  of  inch  sections ".Ifi, '^89^  ".15 


12-IKOH    B.   L.  RIFLED    MIORTARS. 

Tube. 
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No.  6264. 

Marks,  g¥,§"^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonntlon 
per  inch. 

Inch. 
0. 

OOQOfi? 

SucceslTe 

elongation 

perlnch. 

Permanent 
set. 

Sncceasivc 

./ 

1 
\ 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
5,000 

permanent                Remarks, 
set. 

Pounds. 

250 

1.250 

2,800 

5,000 

7,800 

8,750 

10,000 

12,500 

12.750 

13,000 

18,260 

18,600 

18,750 

14,000 

14,280 

14,500 

14,750 

15,000 

15.260 

16,500 

16,750 

16,000 

Inch, 
0. 

.000067 
000200 
!000888 
.000888 
.000184 
.000200 
.000883 
.000033 
.000084 
.000083 
.000033 
.000034 

.(NNXMM 
.000066 
.001384 
.008100 
.000966 
.001084 
.001800 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

10,000    1      .000267 
20,000          .flOOfiOO 

80,000 
85,000 
40,000 
50,000 
51,000 
52,000 
58,000 
54.000 
55,000 
66.000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
68,000 
64.000 

.000983 
.001067 
.001267 
.001600 
.001683 
.001667 
.001700 
.001738 
.001767 
.001800 
.001883 
.001867 
.001933 
.008267 
.006867 
.007888 
.008867 
.009667 

0.  • 
0. 

24.000    '        flfilOM) 

Oeneral  summary. 

l^ntile  strength  per  square  inch  of  original  section pounds. .    96, 080 

Elastic  limit  per  square  inch  of  original  section do . . .    50, 000 

Elongation  per  incn  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001983 

Reduction  in  diameter  at  point  of  rupture do...       .164 

Reduction  in  aiea  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture - ".75  from  neck 

Character  of  broken  surface ,;v^^2®,'**2HX 

Elongation  of  Inch  sections ".36*,  ".14,  ".18 

H.  Doc.  300 9 


124 


12-INOH   B.  L.  BIFLED   MOBTABS« 


Tdbb. 
No.  6194. 


Marks,  g^;& 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
perlnch. 

SucceflBlTe 
perlnch. 

Pennanent 
set. 

Suocessiye 

permanent 

set. 

Remarks. 

ToUI. 

Per  square 
Inch. 

Pounds. 
260 
1,260 
2,600 
5,000 
7,600 
8,750 
10,000 
11,000 
11,260 
11,600 
11,760 
12,000 
12,260 
12,600 
12,760 
18,000 
22,370 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
89,480 

Inch. 
0. 
.000067 

.000267 
.000600 

.000963 
.001100 
.001267 
.001400 
.001488 
.001467 
.001533 
.001667 
.002367 
.004767 
.006200 
.006533 

Inch. 
0. 

.000067 
.000200 

.000833 
.000333 
.000167 
.000167 
.000183 
.000083 
.000084 
.000066 
.000184 
.000700 
.002400 
.000433 
.001838 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

Qeneral  summary. 

TensUe  strength  per  square  inch  of  original  section ...pounds..    89,480 

Elastic  limit  per  square  inch  of  original  section do...    47,^ 

Elongation  per  inch  after  rupture inch..      .2288 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001688 

Reduction  in  diameter  at  point  of  rupture do...       .144 

Reduction  in  area  after  rupture, per  cent  of  original  section 44.6 

Position  of  rupture 1".8  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections 'M2,".82»,».2»> 


12-Il^OH  B.  L.  BIFIiDD  MOBTABB. 

.  Tube. 
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No.  6212. 

Marks,  g?.§-'' 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  8". 


Applied  loads. 

Elongation 
per  Inch. 

SucceBBiTe 
elongation 
perlnch. 

Pennanent 
set 

SnoceasiYe 

permanent 

set 

Remarks. 

'IV>tal. 

PerBqpaie 
inch. 

Awndc 

260 

1,280 

2^600 

^000 

7,600 

8,760 

10,000 

10,260 

10,600 

10,760 

11,000 

U,280 

20,970 

Povnds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
88,880 

Inch, 
0. 
.000100 
.000800 

.000688 
.001000 
.001167 
.001400 
.001667 
.001968 
.002200 
.002867 
.004788 

Inch. 
0. 

.000100 
.000200 
.000888 
.000067 
.000167 
.000283 
.000267 
.000266 
.000267 
.000167 
.002866 

Inch, 
0. 

Inch, 
0. 

Initial  load. 
ElHHtiti  limit. 
Tensile  strength. 

.000067 

.000067 

General  summary, 

TensUe strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do...    40,000 

Elongation  per  inch  after  rupture inch..     .2488 

Elongation  per  Inch  under  strain  at  elasticUmit do...  .001400 

Reduction  in  diameter  at  point  of  rupture do,.,       .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 62.2 

Position  of  rupture 1' from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  secUomi 'MS,  ".20,  ".40* 
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12-nrCH   B.  L.  RIFLED  XOBTAB8. 

Tube.  . 


No.  6218. 


Marks,  ??^^^ 


BTtO 

Diameter,  ".S&L 

Sectional  area,  .25  square  inch. 

GiMiged  length,  S". 


Fkmwtinn 
perlnch. 

SoeooriTe 

SoeooriTe 
pemuuient 

BenwrlB. 

Total. 

Persqiwre 
inch. 

isfsscp-*-  * 

PUmmdi. 

260 

1«260 

5,000 
7,600 
8,'780 
10,000 
10,280 
10,600 
10,780 
U,000 
11,260 
11,600 
11,780 
12,000 
12,280 
20,760 

PimuU. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
88,040 

0. 

.000100 
000800 
.000688 

000867 
.001188 
.001888 
.001867 
.001400 
.001483 
.001600 
.001767 
.005400 
.008200 
.008983 
.000767 

0. 
.000100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  kMML 

.000200 
.000883 
.000881 
.000186 
.000200 
.000084 
.000083 
.000088 
000067 
.000067 
.003688 
.002800 
.000788 
.000634 





0. 
0. 

EUtftic  limit. 
Teniile  strength. 

1 

General  summary. 

TeniUe  itrength  per  aqoftre  inch  of  original  wction pounds..    88,040 

Elsstic  limit  per  square  Inch  of  originia  section do...    44.000 

Elongation  per  inch  after  mptme Indi..     .2833 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Redaction  in  diameter  at  point  of  roptore do..w       .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 62.2 

Position  of  rupture "1.8  from  neck 

Character  of  broken  surface s 

EloDgatloaofinchsectioDB 'M8,  ".84*, 
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No.  6280. 

Marks,  g^5* 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Eloxupation 
per  Inoh. 

SnocesBive 

SnoceaslTe 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

**^'^*'"^  permanent 
1        set. 

Pounds. 
250 
1,260 
2,600 
5,000 
7,600 
8,760 
10,000 
11,000 
11,250 
11,600 
11,760 
12,000 
12,250 
12,600 
12,760 
18,000 
18,250 
22,850 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
91,400 

Inch. 
0. 

.000100 
.000883 

.000667 
.001068 
.001200 
.001867 
.001683 
.001567 
.001633 
.001667 
.001738 

Inch, 
0. 

.000100 
.000288 
.000884 
.000866 
.000167 
.000167 
.000166 
.000034 
.000066 
.000034 
.000066 

Inch. 
0. 
0. 

Inch, 
0. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

.004467    •      .002734 
.006883          .000866 
.005788    1      .000400 



.007100    i      .001867 
.007667    ;      .000567 

'1             *      ' 

General  tummary. 

Tensile  stiength  per  square  inch  of  original  section pounds..    91,400 

Elastic  limit  per  square  inch  of  original  section : do . . .    48,^ 

Elongation  per  inch  after  rupture inch..     .2200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001788 

Reduction  in  diameter  at  point  of  rupture do...       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1'''.7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections M6,  ^86*, '■'.14 
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12-INCH  B.  L.  BIFLED  K0BTAB8. 

Tube. 


No.  6246. 


Marks,  L^if 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loadfl. 

Elongatloii 
permch. 

Snooeflsiye 
elon^tlon 
permch. 

Pennanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

PerBQuaie 

Pounds. 

260 

1,260 

2,600 

5,000 

7,600 

8,760 

10,000 

10,260 

10,600 

10,760 

11,000 

11,260 

11,600 

11,760 

12,000 

12,260 

12,600 

21,810 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
87,240 

Inch. 
0. 

.000100 
.000B88 

.000667 
.001000 
.001167 
.001888 
.001867 
.001400 
.001488 
.001467 
.001633 
.001667 
.005433 
.006833 
.007068 
.006800 

Inch. 
0. 

.000100 
.000288 
.000884 
.000688 
.000167 
.000166 
.000064 
.000088 
.000088 
.000084 
.000066 
.000184 
.008766 
.000900 
.000700 
.001267 

IncK 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 
0. 

General  mimmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    87, 240 

Elastic  limit  per  square  inch  of  original  section do...    45,000 

Elongation  per  inch  after  rupture inch..     .2800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001588 

Reduction  in  diameter  at  point  of  rupture do...       .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

ElongationofinchBections ".15,  ".89».  ".iB 
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No.  6264. 


Marks,  g?,§"^ 

Diameter,  ".664. 

Sectional  area,  .26  square  incti. 

Gauged  length,  3". 


Applied  loads. 

Elonntlon 
per  inch. 

Inch. 
0. 

.000067 
.000267 
nnmnn 

Sncoeniye 

elongation 

perlnch. 

Permanent 
set. 

Sncceesive 
set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 
260 
1,260 
2,500 
5.000 
7,500 
8,750 
10,000 
12,600 
12.750 
13,000 
18,260 
18,500 
18,750 
14,000 
14,260 
14,500 
14,750 
15,000 
15,260 
15,500 
16,750 
16,000 
24,020 

Pounds. 

1,000 

5,000 

10,000 

20  000 

Inch. 
0. 
.000067 

.000888 
.000633 

.000184 
.000200 
.000833 
.000083 
.000084 
.000083 
.000083 
.000084 
.000033 
.000083 
.000084 
.000066 
.001384 
.008100 
.000966 
.001084 
.001800 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

90,000         aaoaasi 

85,000 
40,000 
50,000 
51,000 
62,000 
58,000 
54,000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
68,000 
64,000 
96  000 

.001067 
.001267 
.001600 
.001688 
.001667 
.001700 
.001738 
.001767 
.001800 
.001833 
.001867 
.001983 
.008267 
.006367 

.008367 
.009667 

0.  • 
0. 

1 

1 

Oeneral  tummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    96, 060 

Elastic  limit  per  square  inch  of  original  section do . . .    59, 000 

Elongation  per  inch  after  rupture inch . .      .  2100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001983 

Beduction  in  diameter  at  point  of  rupture do...       .164 

Bednction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture ".75  from  neck 

Character  of  htoken  surface fine,  silky 

Elcmgatton  of  inch  sections ".36*,  ".14,  ".18 

H.  Doc.  300 9 


130 


12-INOH  B.  L.  BIFIiSD  MOBTABS. 
Tube. 


No.  6259. 

Marks,  ^b'tJo"^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  8". 


Applied  loads. 

Succeniye 
elongation 
per  Inch. 

set. 

Succenive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundt. 
1*000 
5,000 
10,000 
20.000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
81,640 

per  Inch. 

Pfmnda. 
250 
1,260 

5,000 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
20,410 

Inch. 
0. 
.000100 
.000800 
.    ^000688 
^001000 
.001267 
.001438 
.001588 
.001667 
.002000 
.003667 
.004667 
.006600 

Inch. 
0, 
.000100 
.000200 

.000683 
.000867 
.000267 
.000166 
.000100 
.000134 
.000838 
.001667 
.001000 
.001988 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

000067 
.000100 

.000067 
.000068 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    81,640 

Blastic  limit  per  square  inch  of  original  section do . . .    40, 000 

Blongation  per  incn  after  rupture inch..     .2300 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001483 

Reduction  In  diameter  at  point  of  rupture do. . .       .184 

Reduction  in  area  after  rupture,  per  cent  of  original  section M.6 

Position  of  rupture l^.OS  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections M2,''.17,''.40* 
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12-tNCH   B.   L.  RIFLED   HOBTABS. 

Tube. 


No.  6295. 
Marks    izmRmT 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SaocesBiye 
elongation 
permch. 

Permanent 
set. 

SacceaslTe 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

260 

1,260 

2,600 

6,000 

7  500 

8,760 

10,000 

10,260 

10,600 

10,750 

11,000 

11,250 

11,600 

11,760 

12,000 

12,250 

12,500 

12,750 

18,000 

13,260 

18,600 

18,760 

14,000 

22,180 

Pounds, 
1,000 
6,000 
10.000 
20,000 
80,000 
36,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48.000 
49,000 
60,000 
61,000 
62,000 
53,090 
64,000 
55,000 
66,000 
88,720 

Inch. 
0. 

.000138 
.000600 
.000633 
.001000 
.001167 
.001300 
.001383 
.001367 
.001400 
.001433 
.001467 
.001633 
.001567 
.001600 
.001683 
.001667 
.001783 
.002333 
.008000 
.006000 
.007333 
.008333 

Inch. 
0. 

.000138 
.000167 
.000633 
.000667 
.000167 
.000188 
.000083 
.000064 
.000083 
.000083 
.000084 
.000066 
.000084 
.000083 
.000083 
.000034 
.000066 
.000600 
.000667 
.008000 
.001388 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initlalload. 

Elastic  limit 
Tensile  strength. 

8: 

Oenercd  mmmary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    88,720 

Elastic  limit  per  square  inch  of  original  section do...    51,000 

Elongation  per  incn  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001788 

Reduction  in  diameter  at  point  of  rupture do...       .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture ''.SS  from  neck 

Character  of  broken  surface ^^ 

SloDgationof  inchsections '.11, M5, ^87* 
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Tube. 

No.  6800. 
Marks,  i%^5«^ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  UmOB. 

Soooenive 
elongation 
perinch. 

■et 

fiucoeadye 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

pOTinch. 

260 

1,260 

2,600 

5,000 

7;600 

8,760 

10,000 

10,260 

10,600 

10,750 

11,000 

31,260 

11,600 

11,760 

12,000 

20,410 

Poundi. 
1,000 
5,000 
10.000 
20,000 
80,000 
85,000 
40.000 
41,000 
42,000 
48,000 
44.000 
45,000 
46,000 
47,000 
48,000 
81,640 

Inch, 
0. 
.000067 
.000267 
.000600 
.000968 
.001100 
.001800 
.001888 
.001867 
.001400 
.008068 
.008900 
.004667 
.006688 
.007388 

Inch. 
0. 
.000067 
.000200 
.000888 
.000688 
.000167 
.060200 
.000068 
.000064 
.000068 
.001638 
.000667 
.000767 
.001166 
.001600 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 

Elastic  limit 
Tensile  strength. 

0. 
0. 

General  nimmary. 

Tensile  strength  peraqnave  inch  of  oriflinal  section pounds..    81,640 

Elastlcllmlt  per  sqnare  inch  of  original  section do...    43,000 

Elongation  per  inmi  after  rapture Inch..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001400 

Reduction  in  diameter  at  point  of  rapture do. . .       .154 

Reduction  in  area  after  rupture,  percentof  original  section 47.2 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface silky 

BloDgation  of  inch  sections »85*,M7,".06 
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12-I3fOH   B.  L.  RIFLED  MOBTABS. 

Tube. 


Ng.  «3S4f. 

Marks,  iTS- 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  8". 


Applied  loads. 

Vlrai  a»^^ira\ 

SnooeKlTe 
elongation 
per  inch. 

PdrmanenI 
set 

flnooMiiye 
set 

Remarks. 

Total. 

Per  square 
inch. 

per  inch. 

Pnmdi, 
260 
1,260 
2,600 
5,000 
7,600 
8,750 
10,000 
10,260 
10,600 
10,750 
11,000 
11,260 
11,500 
11,750 
12,000 
12,260 
12,600 
12,760 
18.000 
18,250 
18,500 
22,890 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40.000 
60,000 
61,000 
62,000 
58,000 
54,000 
80,560 

Inch. 
0. 
.000188 
.000688 

.000667 
.001088 
.001200 
.001867 
.001400 
.001467 
.001683 
.001600 
.001688 
.001667 
.001700 
.001733 
.001767 
.004063 
.007833 
.008600 
.009267 
.010888 

Inch. 
0. 

.000188 
.OOQQOO 
.000884 
.000866 
.000167 
.000167 
.000083 
.000067 
.000066 
.000067 
.000088 
.000084 
.000088 
.000088 
.000084 
002266 
.003800 
.000767 
.00066T' 
.001066 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  lowl. 
Elastic  limit 

1 

0. 
0. 

> 

! 

OenercU  summary, 

TeniUe  strength  per  square  inoh  of  original  section povndi..    80,660 

Elastic  limit  per  square  inch  of  original  section do<..    48l060 

Elongation  per  inch  after  rupture inoh..     .2888 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Reduction  in  diameter  at  point  of  rupture do...       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1".87  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sectionB ",^".93^,"^^ 
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No.  6859. 


Marks,  i?^S 
Diameter,  ".564. 
Sectional  area,  .25 
Gauged  length,  3" 


square  inch. 


Applied  loadH. 

BloDflatioii 
per Inch. 

SacoeaslTe 

elongation 

perinch. 

Permanent 
set 

SucceariTe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

JPkmndf. 

260 

1,260 

2,500 

5,000 

7,500 

8,750 

.10,000 

12,000 

12.250 

12,600 

12,750 

18,000 

18,260 

18,500 

28,160 

Pound$. 
1,000 
5,000 
10,000 
20.000 
80,000 
35,000 
40^009 
48,000 
49,000 
50,000 
51,000 
52,000 
58,000 
54.000 
92,400 

Inch, 
0. 

.000100 
.000800 
.000688 
.000967 
.001167 
.001383 
.001633 
.001700 
.005633 
.006767 
.007400 

!000267 

Inch. 
0. 

.000100 
.000200 
.000638 
.000884 
.000200 
.000166 
.000800 
.000067 
.008983 
.001134 
.000638 
.000638 
.001284 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

0. 
0. 

Qeneral  summary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..    92,400 

Elastic  limit  per  square  inch  of  original  section do...    49,000 

Ekmgation  per  inch  after  ruptore inch..     .2200 

Elongation  per  inch  under  sbain  at  elastic  limit do...  .001700 

Reduction  in  diameter  at  point  of  rapture do...       .144 

Reduetion  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rapture l".4from  neck- 
Character  of  hroken  su^Eaoe silky 

SloDgation  of  inch  sections ".18  ".88*  ".15 
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12-INOH   B.   L.   RIFLED   HOBTABS. 

Tube. 


No.  6866. 

Marks,  i^T^M* 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
perlnch. 

Inch. 
0. 
.000100 
.000200 
.000888 
.000867 
.000200 
.000167 
.000266 
.000134 
.008900 
.000938 
.001100 
.000738 

Permanent 
set. 

Inch, 
0. 
0. 

Successive 

permanent 

set. 

RemarkK. 

Total. 

Per  square 
inch. 

I'tmnds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

11,600 

11,750 

12,000 

12,250 

12,500 

12,750 

22,080 

Pounds. 
1,000 
5,000 
10.000 
20,000 
80,000 
35,000 
40,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
88,120 

Inch. 
0. 
.000100 
.000900 
.000688 
.001000 
.001200 
.001867 
.001688 
.001767 
.005667 
.006600 
.007700 
.006438 

Inch. 
0. 

Initial  load. 

EImUc  limit 
Tensile  strength. 

.000083 
.000068 

.000088 
0. 

■' 

General  Kurnmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    88, 120 

Elastic  limit  per  square  inch  of  original  section do. . .     46, 000 

Elongation  per  inch  after  rupture inch. .      .  2400 

Elongation  per  inch  under  stmin  at  elastic  limit do. . .  .  001688 

Reduction  in  diameter  at  point  of  rupture do. . .        .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture nt  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16,  ".41*  ".16 


12-IKOH   B.   L.   RIFLED  MOBTAB8. 

Jaokst. 
No.  6S66. 
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Marks,  ^5 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  8". 


Applied  lofulfl 

Elongation 
perlnch. 

BuccesBive 
elongation 
perlnch. 

Permanent 
aet. 

Inch. 
0. 
0. 

SocoeHiTe 

permanent 

set 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
inch. 

Pound: 

250 

1.260 

2,500 

8,760 
10,000 
10,600 
10,760 
11,000 
11,260 
11,600 
11,760 
12,000 
12,260 
12,600 
12,760 
18,000 
28,910 

i^K(m 

30,000 
30.000 
35,000 
40,O0Ct 
4ZO0O 
43.000 
44.000 
4&,0Qt> 
4fl,000 
47,000 

49,  OKI 
50,0tM> 
51.IJ00 

f^tm 

fto,  640 

Ifteh. 
0. 

.000100 
.000800 
.000667 
.001000 
.001167 
.001888 
.001400 
.001488 
.001467 
.001688 
.001667 
.001600 
.001700 
.002000 
.005267 
.006667 
.006667 

Inch, 
0. 

.000100 
.000200 
.000067 
.000688 
.000167 
.000166 
.000067 
.000088 
.000064 
.000066 
.000064 
.000068 
.000100 
.000800 
.006267 
.000400 
.001000 

Initial  load. 

SlasUc  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tcnfiile  ati^ngth  per  iwjuarc  inch  of  original  section pounds..    9J>JJ{0 

KUjtJc  rimii  per  sqimre  Inch  of  original  section -do. .  •    "*',  JW 

Eloo^aUan  per iJi en  niu? r  rupture Inch..      .JJor 

KloiiKaUon  por  f ncJi  iitidur  Mrain  at  elastic  limit do---  •"'^JSJ 

ReducUoTilii  dJaraett>f  At  fiolnt  of  rupture <lo...       jWj 

geJiK^tion  hi  t^rt^K  uHl-t  rupture,  per  cent  of  original  section -^^  -^^^  ^^ 

C WaXf  f7£!o°kln  surfttco  ^ ; ;  ^ 

K^g«tianofliM:fi»ectJoiis,- •"•  •'°^»  '" 
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Jaokjkf. 


Marks,  S^fr 

TliamAfAr    ".565. 


No.  6078. 


Diameter, ''.565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loadfi. 

Blonsjation 
per Inch. 

Saooearive 
eloiunitton 
perlnch. 

Penaanent 
set. 

Suooenive 

permaxient 

set. 

Remarks. 

Total. 

PerBouare 
Inch. 

PoujuU. 

260 

1,250 

2,600 

6,000 

7,600 

8  760 

10,000 

10,600 

10,760 

11,000 

11,260 

11,600 

11,750 

12,000 

12,250 

12,600 

12,750 

13.000 

18.260 

22,820 

Pound*. 

5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
88,000 
54,000 
91,280 

Inch, 

a 

.000100 
.000683 
.000667 

.001000 
.001188 
.001800 
.001367 
.001400 
.001488 
.001467 
.001600 
.001638 
.001567 
.001633 
.006733 
.006500 
.007383 
.006000 
.009100 

Ineh. 

a 

.000100 
.000288 
.000384 
.000883 
.000188 
.000167 
.000067 
.000033 
.000088 
.000084 
.000083 
.000083 
.000084 
.000066 
.004100 
.000767 
.000638 
.000667 
.001100 

Jneh. 
Ol 
0. 

Inch. 

Initial  iMd. 

Elastio  Itaiit 
Tensile  strength. 

a 

0. 

Oeneral  niTmnaty* 

TteiUe  strength  per  square  inch  of  original  section pounds..    91,280 

Elactic  limit  per  square  inch  of  original  section do...    49,000 

Elongation  per  inch  after  rupture inch..      .206T 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001688 

Reduction  in  diameter  at  point  of  rupture do...       .185 

Reduotlon  in  area  after  rupture,  per  cent  of  original  seotlon 41.9 

Position  of  rupture 1».2  from  neck 

Character  of  broken  surface silky  80  per  cent,  granular,  20  per  cent 

Elongation  of  inch  sections M4,^.22,.«'20* 


12rUS[CK  B;   I..  HQPLED   MOBTASS. 
JAOKErr. 
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N^  6089i 


Marks,  i'^S'M' 

Diameter,  ".665. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

ElongMioB 
perlnch 

Soocenive 

elongation 

per  inch. 

set 

euceaarive 
permanent 

06t. 

Remarks. 

Total. 

Perscraare 
inch. 

260 
1,260 

5,000 
7,600 
8,760 
10,000 
10,500 
10,760 
11,000 
11,250 
11,500 
11,760 
12,000 
22,810 

Anitult. 
l;600 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
4f  008 
48,000 
80,240 

Inch 
0. 
.000100 

.000667 
.001000 
.001167 
.001888 
.001400 
.001488 
.001688 
.002068 
004000 
;000888 
.007000 

Inch. 
0. 

.000100 
.006200 
.000067 
.000688 
.000167 
.000166 
.000067 
.000068 
.000100 
.000600 
.001967 
.002888 
.000667 

Inch, 
0. 
0. 

Inch. 
0. 

InlUal  kMd. 

Elastic  limit 
Tensile  stre&iTth. 

0. 

0. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  ori^nal  section pounds..    W,240 

JBlastic  limit  per  sqnare  inch  of  original  section .do...    43^000 

Slongatlon  per  inch  after  ruptore inch..      .W 

noogationnei- Inch  under  strain  at  elastic  limit ^—  -<^^ 

Baduetion  in  diameter  at  point  of  rupture «>—      ^}^ 

MucUoD  in  area  after  rupture,  per  cent  of  original  section ;v*oVU.«,™v 

FMWon  of  rupture ^  ^^"^Sfgr 

QMWter  of  broken  surface Vw*V«i  ii? 

BoiWion  of  Inch  sections ''.80^,  ".20,  M7 
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12-INOH   B.   L.  RIFLED  M0BTAB8. 

Jacket. 


No.  6ia9, 

Marks,  y^^2« 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loadg. 

Elongation 
perinch. 

SncoesBive 
elongation 
perinch. 

Permanent 
set. 

Sucoearive 
set. 

Remarks. 

Total. 

Per  square 
inch. 

PowuU. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,600 
11,750 
12.000 
12.250 
12.500 
12,750 
18,000 
23,810 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62.000 
95,240 

Inch. 
0. 

.0C</?k!7 
.0Oij7:« 
.OOlltO 

.001J<.7 
.ai]4:!8 

.OCl-S 
.OOlMO 
.OCl^LS 
.0CiH;j.7 

.001  MO 
.0Cr,'ip»O 
.OOi:  « 
.Oa-HO 

.0C.i:n?7 
.OCoi'JO 

Inch. 
0. 
.000183 
.000284 
.000866 
.000867 
.000167 
.000166 
.000100 
.000067 
.000033 
.000084 
.000066 
.000067 
.000200 
.001388 
.001667 
.000867 
.001088 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

.000088 

.000088 

Qeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    95, 240 

Elastic  limit  per  square  inch  of  original  section do...    47,000 

Elongation  per  inch  after  rupture inch..      .1983 

Elongation  per  inch  under  strain  at  elastic  limit —  do. . .  .  OOL800 

Reduction  in  diameter  at  point  of  rupture do. . .       .146 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface tllky 

Elongation  of  inch  sections ".18,  M6,  *'.29* 


12-mCH   B.   L.   BIFLED   MORTARS. 

Jacket. 
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Marks,  S^t& 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  6151. 


AppUed  loads. 

Elongation 
per  mch. 

SoocenlTe 
elongation 
per  inch. 

Permanent 
set 

Succenive 

permanent 

set. 



TotaL 

Peraqpare 
inch. 

Remarks. 

I'<ound$. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,780 

12,000 

12,280 

12,500 

12,780 

22,940 

PouneU. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
91,760 

Inch. 
0. 

.000100 
.000600 
.000600 
.000968 
.001100 
.001888 
.001400 
.001400 
.001488 
.001467 
.001500 
.001667 
.002100 
.000867 
.006867 
.004067 

Inch. 

0. 

.000100 
.000200 
.000800 
.000888 
.000167 
.000288 
.000067 

0. 

.000068 
.000084 
.000068 
.000167 
.000438 
.000267 
.001000 
.000700 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

6. 

ElasUo  limit. 
Tensile  strength. 

0. 

OenercU  aummcary. 

5«i^©*trongtbpi?r  square  inch  of  original  section pounds.. 

KSJ^i™**^'*^i'*^"^^^^c*><>'<>'l«*w3  section do-.. 

SS^^^H^'^P^^'^l^^^i^Afterniptare inch.. 

K,?*Jf™.r^f  *"'^'  'indersfaain  at  elastic  limit do... 


91,760 

46.000 

.21^ 

.OOUOO 

125 


5!^!?J:Jf^J°  j*i  rfi/*mchT  at  point  ofliipture 

PoBjtjooo/      ^^^'^^'*''^®'"^P^'®' per  cent  of  original  section .••• 


V'.Z  from  neck 
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12-UWOH   B.   L.  RIFLED  MOBXAB8. 

Jacket. 


No.  6154. 

Marks,  i^$::& 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

SiiccesBiTe 
elonffation 
per  inch. 

Permanent 
set 

Inch. 
0. 
0. 

BncoessiTe 
set. 

Remarks. 

Total. 

PerBQuare 
inch. 

perinch. 

P&ands. 

260 

1,250 

2,600 

5,000 

7,600 

8,760 

10,000 

10,600 

10,750 

11,000 

11,260 

11,600 

11,760 

12,000 

12,250 

12,500 

12,750 

28,140 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
92,900 

Inch. 
0. 

.000188 
.000683 
.000667 
.001068 
.001288 
.001400 
.001588 
.001583 
.001567 
.001600 
.001688 
.001867 
.002167 
.002867 
.004500 
.005100 

Inch. 

0. 

.000188 
.000200 
.000684 
.000666 
.000200 
.000167 
.000188 

0. 
.000064 
.000088 
.000068 
.000284 
.000900 
.000700 
.001688 
.000600 

Inch. 
0. 

InitiallfMul, 

Elaiftic  limit. 
Tensile  strength. 

0. 





General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    92,000 

Elastic  limit  per  square  inch  of  original  section do...    46,000 

Elongation  per  inch  after  rapture inch..     .2188 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .001688 

Reduction  in  diameterat  point  of  rupture do...       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture ^.90  from  neck 

Chaiacter  of  broken  surface ^Iky 

Elongation  of  inch  sections ".SJ*,*.!?,*!* 


a2nniraH  b.  x.  kiflxd  mobtajbb. 
Jagkbt. 
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No.  6168. 

Marks,  ^^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  S". 


AppUed  loads. 

ElooMtton 
perTDGh. 

SoooeMiTe 

•kmgatlon 

pirinch. 

Permanent 
set 

BncceiBiTe 
permanent 

set 

Remarks. 

Total. 

Per  wmare 
iiuui. 

Pounds. 

260 

1,260 

2,600 

6.000 

7,800 

8,760 

10,000 

10,600 

10,760 

11,000 

11,260 

11,600 

11.760 

12,000 

12,260 

12,600 

12,760 

21,790 

P^ndt. 
il,OIO 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
87,160 

Inch. 
0. 

.000167 
.000888 

.000667 
.001000 
:0QS]i7 
4OQI888 
.001400 
.001467 
.001688 
.001667 
.002667 
.004888 
.006667 
.006667 
.007667 
.006600 

Inch. 
0. 

J  000167 
.000166 
.000684 
.000888 
.000117 
.000166 
.006H7 
.000067 
.000066 
.000064 
.001000 
.001766 
.001884 
.000900 
.001000 
.000988 

Inch. 
0, 
0. 

Inch. 
0. 

Initial  IomL 

Elastto  limit 
Tensile  strength. 

0. 

.006088 

.oomn 

Oeneral  gummary. 

Tensile  strength  per  square  inch  of  orfffinal  section pounds..    87,160 

Elastic  limit  per  square  inch  of  original  section ido...    46,000 

Xlongatlon  per  Inch  after  rupture Inch..     .2100 

maDgation  per  inch  under  strain  at  elastic  limit do...  .001667 

Reduction  in  diameter  at  point  of  rupture do...       .114 

Beduction  in  area  after  rupture,  per  cent  of  origbal  section 86.4 

Position  of  rupture ^.22  inch  from  neck 

Character  of  broken  surface fine  granular,  silky  spot  at  the  circumference 

*" ^ -I  #flnoh  sections ^.af*/*;*,'*^ 
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12-INOH   B.  L.  RIFLED   MOBTABS. 


Jacket. 


No.  6198. 

Marks,  k'^S"' 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Successiye 

elongation 

per  inch. 

Permanent 
set 

SttoceeBive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

per  Inch. 

Pounds. 

260 

1,260 

2,500 

5,000 

7,500 

8,760 

10,000 

10,500 

12,500 

12,760 

13,000 

18,250 

18,500 

18,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,250 

15,500 

15,750 

16,000 

16,250 

16,500 

24,120 

Pounda. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
50,000 
51,000 
62,000 
58,000 
54,000 
55,000 
56,000 
57,000 
58,000 
69,000 
60,000 
61,000 
62,000 
68,000 
64,000 
65,000 
66,000 
96,480 

Inch. 
0. 
.000067 
.000267 
.000600 
.000967 
.001188 
.001888 
.001400 
.001788 
.001767 
.001800 
.001888 
.001867 
.001900 
.001967 
.002000 
.002088 
.002067 
.002100 
.002167 
.002267 
.002400 
.008000 
.006738 
.007167 

Inch, 
0. 

.000067 
.000200 
.000688 
.000867 
.000166 
.000200 
.000067 
.000888 
.000084 
.000088 
.000083 
.000084 
.000083 
.000067 
.000088 
.000068 
.000084 
.000088 
.000067 
.000100 
.000188 
.000600 
.002738 
.001484 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

.000088 

.000068 

.000088 

0. 

1 

Oeneral  mmmoury. 

Tensile  strength  per  sqnaie  inch  of  original  section pounds..    96,480 

Elastic  limit  per  square  inch  of  original  section do...    61,000 

Elongation  per  inch  after  rapture ; .  inch . .      .  1867 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002167 

Reduction  in  diameter  at  point  of  rupture do...       .164 

Redaction  in  area  after  rupture,  per  cent  of  original  section , 47.2 

Position  of  rupture l".4fiom  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".09,  ».81*,  M6 


12-INCH   B.   L.  RIFLED   MOBTABS. 

Jacket. 
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Marks,  ^M^V 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No,  6203. 


AppUed  loads. 

1 

Elongation 
per  inch. 

Sncceesive 
elongation 
per  inch. 

Permanent 
set. 

Snccessiye 

permanent 

set 

Rem&rkB. 

] 

Total. 

Per  square 
inch. 

Pound9. 

260 

1,250 

2,500 

5,000 

7,600 

8,760 

10,000 

10.500 

10,760 

11,000 

11.250 

11,500 

U,760 

12,000 

12,260 

12.600 

12,760 

13,000 

Ptmnds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
42,000 
43,000 
44.000 
46,000 
46,000 
47.060 
48,000 
49,000 
50,000 

a,  000 

62,000 

Inch. 
0. 

.000100 
.000888 

.000667 
.001033 
.001200 
.001867 
.001400 
.001483 
.001467 
.001583 
.001600 
.001667 
.011400 
.012888 
.013600 
.014333 
.015433 

Inch. 
0. 
.000100 
.000233 
.000334 
.000866 
.000167 
.000167 
.000088 
.000083 
.000064 
.000066 
.000067 
.000067 
.009788 
.000988 
.001167 
.000833 
.001100 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

21,140            84,660 

Oenera 

/  mmmary 

f. 

T^ewfen^nh  per winfli^ fnch of  original  section pounds..    84,560 

SJ°SJ?ir**"P*''''"*^""f*t'rru|.Ture ....inch..      .2467 

RedS&^^i.*'^^"*^  ""'^"^^^  ^'^'^  ** ehwtic  limit '. .'. '. .WW'. do. . .  . 001667 

RSS!SlS^^**™'^f*^^"fF"'i'5tof  rupture \. do...       .174 

^"S!TfiS^;;^^.'*'*^^'^'T'^^^^'P^^  .' rVfiomn^k 

H.  Doc.  300 10 
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12-INOH   B.  L.  BIFLED  MOBTABS. 
Jacket. 


No.  6204. 


Marks,  fnSf 5« 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

ElonnUon 
per  inch. 

SucoeBslTe 
elongation 
perinclL 

Permanent 
set. 

Sncceasiye 

permanent 

set* 

Remarks. 

Total. 

Per  square 
Inc^. 

Pounds. 
250 
1,260 
2,500 
5,000 
7,600 
8,760 
10,000 
10,500 
10,760 
11,000 
11,260 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
18,000 
23,620 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
94,480 

Inch. 
0. 

.000188 
.000867 
.000700 
.001088 
.001288 
.001483 
.001500 
.001567 
.001600 
.001638 
.001667 
.001700 
.004367 
.004888 
.005600 
.006888 
.007167 

Inch. 
0. 

.000188 
.000284 
.000888 
.000888 
.000200 
.000200 
.000067 
.000067 
.000088 
.000088 
.000084 
.000088 
.002667 
.000466 
.000667 
.000888 
.000834 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 

Elastic  Umit. 
Tensile  strength. 

0. 

.000088 

.000088 

Oeneral  mimmary. 

Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do... 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture l.'^  from  neck 

Character  of  hroken  surface silky,  interspersed  with  granular  metal  at  the  circumference 

Elongation  of  inch  sections ".17,  ^'.ZT^, ''.U 


94,480 

47,000 

.1900 

.001700 

.124 

89.2 


12-INOH    B.    L.  BIFLED  MOBTAB8. 

Jacket. 
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No.  6210. 


Marks,  g^g«^ 

Diameter,  ".SB*. 

Sectional  area,  .26.  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Elongatioii 
perlnch. 

Baocenive 

elongation 

perinch. 

Fwmanent 
set 

SuocesBiTe 

Total. 

PerBQUAre 
inch. 

Rexnarks. 

260 
1,260 
2,600 
5,000 
7,600 
8,750 
10,000 
10,600 
10,760 
11,000 
11,280 
11,600 
11,760 
12,000 
12,260 
21,180 

Pounds, 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
28,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
84,720 

0. 
.000188 
.000888 
.000067 
.001000 
.001200 
.001867 
.001488 
.001500 
.001667 
.006000 
.010167 
.011888 
.012000 
.012500 

Inch. 
0. 

.000188 
.000200 

.000684 
.000888 
.000200 
.000167 

!000067 
.000067 
.004488 
.004167 
.001166 
.000667 
.000600 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

.000083 

.000083 

.000067 

.000064 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    84,720 

ElMtle  limit  per  square  Ibch  of  original  section .do...    44^000 

Songatlon  per  inch  after  rupture inch..     -2867 

Blongation  per  inch  under  strain  at  elastic  limit do...  -001687 

Reduction  In  diameter  at  point  of  rupture do...       .164 

Seduction  in  area  after  rupture,  percentof  original  section :iv/-  <  J*"' 

Pwitlon  of  rupture at  middle  of  rtem 

2»«Mcter  of  broken  surf  ace ViW^o*  Ji! 

B««itlan  of  Inch  sections ".16.  ".42*,  M4 
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12-INOH   B.   L.   RIFLED   MOSTABS. 

Jacket. 


No.  6213. 

Marks,  g|[§-^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

ElonoaUon 
permch. 

Inch. 
0. 

.000100 
.000800 
.000688 
.000967 
.001188 
.001800 
.001867 
.001400 
.001488 
.001467 
.001500 
.001538 
.001600 
.001683 
.001667 
.001667 
.001700 
.001788 
.001767 
.001800 
.001888 
.001900 
.001983 
.002000 
.007888 
.006888 
.009100 
.010100 
.011667 

SuocesBlTe 
perlnch. 

Permanent 
set 

Suoeeaslye 
pemanent 

set. 

Remarks. 

Tot&l. 

PerBouare 
inch. 

Pounds. 
2S0 
1,250 
2,500 
6,000 
7,600 
8,750 
10,000 
10,600 
10.750 
11,000 
11.250 
11,600 
11,750 
12,000 
12,250 
12,500 
12,760 
18,000 
13,260 
13,500 
13,750 
14,000 
14,260 
14,500 
14,750 
15,000 
15,250 
15,600 
16,760 
16,000 
28,710 

Pounds. 
1,060 
5,000 
10,000 
20.000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
58.000 
54,000 
65.000 
66,000 
67,000 
58,000 
59,000 
60,000 
61,000 
62,000 
68,000 
64,000 
94,840 

Inch. 

0. 

.000100 
000200 
.000888 
.000884 
.000166 
.000167 
.000087 
000038 
.000068 
.000084 
.000088 
.000088 
.000067 
.000088 
.000064 

0. 
.000083 
.000088 
.000084 
.000088 
.000083 
.000067 
.000088 
.000067 
.005688 
.080600 
.000767 
.001000 
.001667 

Inch. 
0. 
0. 

Inch. 
0. 

DiltUI  load. 

Blartio  limit 
Tensile  strength. 

0. 

0. 

General  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    M,840 

Elastic  limit  per  square  inch  of  original  section do . . .    60, 000 

Elongation  per  incn  after  rupture inch..     .2267 

Elongation  per  inch  under  strain  of  elastic  limit do...  .002000 

Reduction  in  diameter  at  point  of  rupture do...       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture 1".  28  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ^28, ''.28*, ''.12 


12-^nfCSB   B.   L.  UFLED  IfORTASS. 
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Marks,  g^J 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUi 
Total. 

sdloftds. 

PerBquare 
inch. 

Elongation 
perlnclL 

fluceeniTe 
eknwaticMi 
perlnch. 

VflRnaaent 

SnooeMlTe 

Remarks. 

Pounds. 
260 
1,260 
2,500 
5,000 
7,500 
8,760 
10,000 
10,500 
10,760 
11,000 
11,260 
11,600 
11,760 

12,000 

12,260 
12,600 
12,760 
13,000 
22,140 

PowuU. 
1,600 
5,000 
10,000 
20,000 
80,000 
85.000 
40,000 
42,000 
43.000 
44,000 
46,000 
46.000 
47,000 

48,000  { 

49,000 
60,000 
51,000 
52.000 
88,660 

Inch. 
0. 

.000183 
.000800 
.000688 
.000867 
.001100 
.001800 
.001883 
.001867 
.001400 
.001488 
.001467 
.001600 
.001667 

!007888 
.006700 
.009667 
.010888 

Inch, 
0. 

.000183 
.000167 
.000888 
.000884 
.000188 
.000200 
.000063 
.000084 
.000083 
.000083 
.000084 
.000083 
.000067 
.006488 
.002888 
.000667 
.000967 
.000666 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strensTtfa. 

0. 

0. 

Oenanl 

Tensile  stieiigth  per  square  inch  of  orlflrinal  section pounds..    88,660 

Sastic  limlfper  square  inch  of  original  section do...    47,000 

nongation  per  incn  after  rupture Inch..      .IffB 

elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Eeduction  in  diameter  at  point  of  rupture do...       .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

FDBition  of  nipture 1«^  from  neck 

'Chflzacter  of  broken  surf aoe silky 

I  of  inch  sections '>'.ai*,''.16,''.n 
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12-INCH   B.   L.  BIFLED   MOBTABa 

Jacket. 


No.  6256, 

Marks,  g¥>' 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3." 


Applied  loads. 

SucceflBiTe 
elongation 
perlnch. 

0. 

.000100 
.000200 
.000883 
.000884 
.000188 
.000200 
.000067 
.000800 
.000038 
.000083 
.000084 
.000100 
.000088 
.002400 
.004667 
.000667 
.000666 
.001067 

Permanent 
set 

SuccessiTe 

permanent 

set 

Remarks. 

Total. 

PerMuare 
inch. 

per  mch. 

FouruU. 
260 
1,250 
2,600 
6,000 
7,500 
8,760 
10.000 
10,500 
12,500 
12,750 
18,000 
18,250 
18,600 
18,750 
14,000 
14,260 
14,600 
14,760 
15,000 
22,880 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
60,000 
61,000 
52,000 
58,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
91,620 

Inch. 
0. 
.000100 

!000688 
.000967 
.001100 
.001800 
.001867 
.001667 
.001700 
.001738 
.001767 
.001867 
.001900 
.004338 
.009000 
.009667 
.010588 
.011600 

IndL 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
TensUe  strength. 

0. 

0. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    91,620 

Elastic  limit  per  square  inth  of  original  section do...    55,000 

Elongation  per  inch  after  rupture inch..     .2933 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001900 

Reduction  in  diameter  at  point  of  rupture do...       .164 

Reduction  in  area  after  rupture,  peroentof  original  section 49.7 

Position  of  rupture l*'.  25  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ^26*,  ".28»,  ".14 


12-IKOH   B.   L.  BIFLSD   KOBTAB8. 

Jacket. 
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No.  6256. 


Marks,  i^^5»' 

Diameter,  ".564. 

Sectional  area  .25  square  inch. 

Gauged  length,  8". 


Ai>pUed  loads. 

ElonoaUon 
per  Inch. 

SaocesBive 
per  inch. 

Permanent 
set. 

SucoeaslTe 
set. 

Total. 

Per  square 
incn. 

Rexnarks. 

260 
1,260 
2,600 
5,000 
7,600 
8760 
10,000 
10,500 
12,000 
12,250 
12,600 
12,760 
18,000 
18,260 
18,600 
18,780 
14,000 
14,260 
14,600 
28,100 

Pimnd». 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40.000 
42,000 
48,000 
40,000 
60,000 
51,000 
62,000 
68,000 
54,000 
65,000 

i^ss 

88,000 
02,400 

Inch. 
0. 

.OOOUS 
.000888 

.000700 
.001068 
.001200 
.001867 
.001467 
.001667 
.001700 
.001788 
.001767 
.001800 
.001888 
.002067 
.002867 
.004500 
.007968 
.006667 

Inch, 
0. 

.000188 
.000200 
.000967 
.000688 
.000167 
.000167 
.000100 
.000200 
.000088 
.000088 
.000084 
.000083 
.000083 
.000284 
000800 
.002188 
.008433 
.000734 

JncA. 
0. 
0. 

Inch. 
0. 

Ix^tl^  load. 

0. 

.000068 

.000068 

/ 

/ 

/ 

/ 

EUsttcUnUt                     / 



Tensile  strength. 

OenercU  summary. 

Tenaile  strength  per  square  inch  of  oriffinal  section pounds..    92,400 

BlasCic  limit  per  square  inch  of  original  section do...    68,000 

Kiongation  per  inch  rupture inch...     .2407 

Elongation  per  inch  under  strain  at  elastic  limit *. do...  .001888 

Seduction  in  diameter  at  point  of  rupture do...       .164 

Seduction  of  area  after  rupture,  p'^r  cent  of  original  section 49.7 

Position  of  rupture l*.4frpmne^ 

Character  of  broken  surface ;/a;-,?£2.  /ffl 

SoDgatioaofiiicliaecttoDs ".21.  ".8»»,  ".14 
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12-INOH    B.   L.   RIFLED   HOBTABS. 

Jacket. 


No.  6260. 

Marks,  Tl^^ 

Diameter,  ".664. 

Sectional  area,  .26  square  inch. 

Gauged  length,  3". 


Applied  \om\». 

ersqiu. 
Inch. 


I  vi»»«>*{^n  SuccesBive 
'^i«????h     elongaUon 

»,^^1     'Pcrequare     P*^'^"«»^-      perlSch. 

Total.  i__|-       1  ' 


Peimanent 
set 


SuccesBlve 
permanent 
set. 


Remarks. 


PouruU. 
250 
1,260 
2,500 
5,000 
7,600 
8,750 
10,000 
10,500 
11,600 
11,760 
12,000 
12,260 
12,600 
12,760 
13,000 
13,260 
13.600 
24,190 


Pound*. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
42,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61.000 
62,000 
63,000 
&i,000 
96,520 


Inch.       I 
0. 
.000100    I 
.000333    I 
.000667    I 
.001000 
.001183    I 
.001333 
.001400 
.001867    ' 
.001600 
.001667 
.001700    I 
.008767    ' 
.0047tX) 
.006633    I 
.006067    ' 
.007367 


0. 


0. 


Initial  load. 


Inch.  Inch,      '  Inch. 

0.      i  0.      j  0. 

.000100  ,  0.      I 

.000233 

.000334 

.000333 

.000133 

.000200 

.000067 

.000167 

.000088 

.000067 

.000083    I I I  Elasticllmit. 

.002067    I ' I 

.000988    : | 

.000933    I ' I 

.000484    I I 

.001300     1 1 

' I I  Tensile  strength. 


General  gummartf. 

Tensile  strength  per  square  inch  of  original  section pounds..    96,620 

Elastic  limit  per  square  inch  of  original  section do...    49,000 

Elongation  per  incJi  after  rupture Inch. .      .  19QB 

Elongation  -per  inch  under  strain  at  elastic  limit do. . .  .  0017M 

Reduction  in  diameter  at  point  of  rupture do. . .       .  148 

Reduction  in  area  after  rupture,  per  cent  of  ori^nal  section 44.6 

Position  of  rupture ".85  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16,  ".12,  ".SI* 


Jaokibt. 


r  «3 


No.  ^6296. 

Marks,  ?^g-' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

EloOffiitlon 
permch. 

Inch. 
0. 
.000067 

000600 
!000600 

!  001183 
.001267 
.001833 
.001600 
.001638 
.001667 
.001783 
.001767 
.001800 
.001883 
.002000 
.008500 
.006000 
.008888 
.009600 

SucceBBiye 

elongation 

perlnch. 

Pennanent 
set. 

SaoceflEdve 

permanent 

set 

Total. 

Per  square 
inch. 

Pounds. 
t,«)0 

5,000 
10.000 
20,000 
80,000 
35,000 
40,000 
42,000 
50,000 
51,000 
52,000 
58,000 
54,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
61,000 
90,400 

Hemarks. 

Poundi. 

260 

1,250 

2,500 

5.000 

7,500 

8,750 

.  10,000 

10,500 

12,500 

12,760 

13,000 

18,260 

18.500 

18,760 

14,000 

14,250 

14,600 

14,750 

15,000 

15,250 

22,600 

Inch. 
0. 
.000067 
.000283 
.000800 
.000633 
.000200 
.000134 
.000066 
.000267 
.000083 
.000084 
.000066 
.000084 
.000083 
.000083 
.000167 
.001500 
.002600 
.002383 
.001267 

Inch. 
0. 
0. 

IndL 
0. 

IniUal  load. 

0. 

0. 

Elaatlo  limit 



TenaUe  stoength. 

Oeneral  summary. 

*  Tensile  stienirth  per  square  inch  of  original  section pounds..    90,400 

Blattic  limit  per  square  inch  of  original  section do...    66,060 

Siomgation  per  inch  after  rupture inch..      .2088 

Eloiigatioii per  inch  under  strain  at  elastic  limit do...  .001888 

Seduction  in  diameter  at  point  of  rupture do...       .164 

Reduction  In  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rapture..... ''.OS  from  neck 

caiaiwtBr  of  broken  OTjrIkoe v;AVU^^i2 

mongationof  JnchaectionB MO,  ».15,».86* 
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12-INOH   B.  L.  BaXBD  MOBTABS. 

Jaoket. 
No.  6802. 


Marks,  i^^5-' 

Diameter,  ".568. 

Sectional  area,  .253  square  inch. 

Gauged  length,  8". 


Applied  loads. 

m  Anim  H/wt 

SaoceflBlTe 
eloDgation 
perinch. 

Pennaneiit 

set. 

SnooeaHlTe 
pemument 

Remarks. 

ToUl. 

Persmiara 
inch. 

permch. 

Pirnndt. 
268 
1,285 
2,680 
5,080 
7,680 
8,866 
10,120 
10,626 
12,660 
12,903 
18,156 
18,400 
18,662 
18,915 
14,168 
14,421 
14,67% 
14,927 
15.180 
15,488 
15686 
28,920 

Pimnda. 
1.000 
5,000 
10,000 
20,000 
80,000 
85.000 
40,000 
42,000 
60,000 
51,000 
62,000 
68,000 
64,000 
56,000 
66,000 
57,000 
68,000 
69,000 
60,000 
61,000 
02,000 
94,560 

Inch. 
0. 

.000188 
.000683 
.000667 
.001000 
.001200 
.001867 
.001400 
.001700 
.001788 
.001767 
.001888 
.001988 
.001967 
.002000 
.002088 
.002167 
.002488 
.006000 
.007867 
.006667 

Inch, 
0. 

.000188 
.000200 
.000884 
.000883 
.000200 
.000167 
.000088 
.000800 
.000068 
.000084 
.000066 
.000100 
.000084 
.000088 
.000088 
.000184 
000266 
.002667 
.002867 
.001800 

Inch. 
0. 
0. 

Inch. 
0. 

InitUl  load 

Elastlo  limit 
TensUe  strength. 

0. 

0. 

Chneral  gummary. 

Tensile  strength  per  square  ineh  of  oTteinal  seetion pounds..    94,660 

Elastic  limit  per  square  inch  of  original  section do...    57,000 

Elongation  per  inch  after  rupture inch..     .2067 

Elongation  per  tnch  under  strain  at  elastic  limit do...  .002088 

Reduction  in  diameter  at  point  of  rupture do...       .148 

Reduction  in  area  after  rupture, per  cent  of  original  section 45.8 

Position  of  rupture ; r'.4  from  neck 

Ghaiacter  of  broken  surface silky 

Elongation  of  inch  sections ".12,  ".84*,  MO 


12-nfOH   B.  L.  BIFLBD  MOBTABS. 

Jaokbt. 
No.  6328. 
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Marks,  2^5 

Diameter,  ".564. 

Sectional  area,  .26  square  inch. 

Gauged  length,  3". 


Applied  loads. 

ni/vn  mkMrm 

Snccenlye 

elongBtloii 

per  inch. 

SnooefltTB 
permanent 

B«mark& 

Total. 

Perwmara 

per  Inch. 

260 
1.260 
2,500 
5,000 
7,500 
8,760 
10,000 
10,600 
10,750 
11,000 
11,260 
11,500 
11,760 
12,000 
12,260 
12,600 
12,760 
22.940 

Pound». 
1.000 
6.000 
10,000 
20,000 
80,000 
36,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
51,000 
91.760 

Inch. 
0, 

.000188 
.000688 
.000067 
.001000 
.001200 
.001867 
.001488 
.001467 
.001588 
.001567 
.001638 
.001967 
.004000 

IndL 
0. 

.000188 
.000200 
.00^ 

.000200 
.000167 
.000066 
.000084 
.000066 
.000084 
.000066 
.000884 
.flOSiOfR 

Indk, 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

0. 

.000068 

.000068 

.007000    ;      .006000 
. 007667    '      . 000667 
.006283    '      .000566 

............ I. ........... 

1 

Oeneral  summary. 

Teiufle strength  per  sqiiATe  inch  of  OTlfflnal  section poonda..    91,700 

Elastic  limit  per  square  inch  of  original  section do...    46,000 

Elongation  per  inch  after  rupture inch..     .2888 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001688 

Reduction  in  diameter  at  point  of  rupture do...       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky.    Opened  crack  in  surface  of  stem 

'  Tofinchsectlans ".20,  ".8»»,  M2 
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12<41KnB  B.  L.  raXXED  ■OSTASS. 


Marks,  ST^- 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  8". 


Jacket. 
TSo.€3»i. 


Applied  l(wdB. 

irinn^tlrm 

SncoiMiTe 

elongatiaD 

perlnch. 

"PennftBent 

iet 

Remarks. 

Total. 

PersqiiAre 
Inch. 

per  Inch. 

Pimnds. 

250 

1,250 

2,500 

5,000 

7,600 

8,760 

10,000 

10,500 

12,000 

12,250 

12,500 

12,760 

13,000 

18,250 

18,500 

24,790 

Pounda. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
49,000 
60,000 
51,000 
62,000 
58,000 
54,000 
99,160 

Inch. 
0. 

.000100 
.000800 
.000688 
.001000 
.001167 
.001888 
.001400 
.001607 
.001700 
.002700 
.004888 
.004967 
.006888 
.006667 

Inch. 
0. 
.000100 

.000688 
.000867 
.000167 
.O00EL66 
.000067 
.000267 
.000068 
.001000 
.001688 
.000684 
.000866 
.001884 

Inch. 
0. 
0. 

Jhch. 
0. 

InltiaUottd. 

Elastic  limit. 
TensUe  strength. 

0. 

0. 

Genercd  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    90,160 

Elastic  limitpersouare  inch  of  original  section do...    49,000 

Blongation  per  inch  after  rupture inoh..      .1300 

Blongation  per  inch  under  s&ain  at  elastic  limit do...  .UUr/BU 

Reduction  m  diameter  at  point  of  rupture do...       .184 

Reduction  in  area  after  rupture,  per  cent  of  original  section 41.9 

Position  of  rupture 1^.6  from  neok 

Charscterof  broken  surface ^ky.    Trace  of  granulation 

Blongation  of  ineh  sections ''.&,''.81*,''.U 


12-INOH   B.   I.   RIFLED   MOBTABS. 


Jacket. 


15.^ 


Nov  6404. 

•«™rK8,  M  TcM 

Diameter,  ".664. 

Seetieoal  area,  .2S.  square  mcb. 

Gauged  length,  3". 


Tokal. 

Peraanaie 
fnciL 

Elonntkm 
permch. 

Buccenlye 

•loiuration 

perliMli. 

Permanent 
set 

Snoceasiye 
permanent 

Beznarkfl. 

! 

Founda. 
250 
1,261^ 
2,60» 
8,000 
7,600 
8^750 
10,000 
10,500 
10,780 
11,060 
11,260 
11,800 
U,750 
lfi,000 
12,260 
12,600 
12,760 
18,000 
23,710 

1,000 
5,000 
10,000 
20,000 
30,000 
85^000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
'48,000 
40,000 
50,000 
51,  COO 
62,000 
04,840 

Ikeh, 
0. 

.000188 
.000000 
.000667 
.001000 
.001167 
.001888 
.001400 
.001488 
.001600 
.001567 
.001600 
.001688 
002000 
!002667 

!004267 
.006100 

Inch. 
0. 

.000108 
.000107 
.000007 
.006088 
.000107 
.000106 
.000067 
.000008 
.000007 
.000087 
.000008 
.000068 
.000867 
.000067 

!000667 

Inch. 
0. 
0. 

IwA. 
0. 

Iiiitla.1  load. 

• 

j 

I 

0. 

0. 

■ 

Blaatlo  ihait 

TenoUe  strength. 

*  Qenerol  trnnmary. 

TenaUe  strength  per  square  inch  of  original  section pounds..    94,840 

Elastic  UmltpersQuare  inch  of  original  section do...    47,000 

Elongation  per  inch  after  rupture , inch..      .2000 

Elongation  per  inch  under  saain  at  elastic  limit do...  .001688 

Reduction  in  diameter  at  point  of  rupture do...       .114 

Beductioninareaafterrupture,  per  cent  of  original  section 86.4 

Roitian  of  nipMire 1".3  from  neck 

ChancteroC  DfokeoBurfsce silky,  45  per  cent,  granular,  66  per  eent 

Bkwgation  of  inch  sectifloi ".13,  ".27»,  ."20 
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12-IKOH   B.   L.   BIFLED   HORTAJSS. 


TABULATION  OF  TENSION  SPECIMENS  FROM  l^-INCH  B,  X.  RIFLED 
MORTARS  {STEMS  S"'  LONG,  '',664  DIAMETER). 


No.  of 
teet. 


Podtion 
in  gun. 


Location 
of  speci- 
mens. 


Elastic 
limit 
per 

square 
inch. 


Tensile 
strength 

per 
square 

inch. 


Elon- 


Con- 
trac- 
tion of 
area. 


Appearance  of  frac- 
ture. 


Remarks. 


6090 


0076 
6184 
6147 


6181 
6182 
6188 
6194 
6212 
6218 
6280 
6246 
6254 
6269 
6261 
6206 
6800 
6824 
6862 
6866 
6866 

6078 

6089 
6109 
6151 


6164 
6168 


6196 
6206 
6204 


6210 
6218 


6266 
6266 


6296 


6404 


Tube. 


Middle. 


...do.. 
...do.. 
...do.. 


...do... 
...do... 
...do... 


...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
Jacket. 

...do.. 

...do.. 
...do.. 
...do.. 


...do... 
Outside. 
...do... 
Middle. 
Outside. 
...do... 
Middle  . 
...do... 
Outside. 
...do... 
Middle. 
Outside. 
...do... 
Middle. 
...do... 
...do... 
...do... 

...do... 


...do.. 
...do.. 
...do.. 


. .  .do . 
...do. 


...do.. 
...do.. 
...do.. 


..do. 
..do. 


Outside. 
...do.. 
Middle 


...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 

...do.. 

...do.. 


Outside. 

...do... 

Middle  . 

Outside. 

...do.., 

Middle 

Outside. 

...do.. 

Middle  . 

...do... 

...do... 


Ptmnde. 
47,000 


47,000 
46,000 
47,000 


46,000 
68,000 
49,000 
47,000 
40,000 
44,000 
48,000 
46,000 
60,000 
40,000 
48,000 
61,000 
48,000 
49,000 
49,000 
46,000 
47,000 

49,000 

48,000 
47,000 
46,000 


46,000 
46,000 


61,000 
47,000 
47,000 


44,000 
69,000 
47,000 
66,000 
68,000 
49,000 
66,000 
67,000 
46,000 

49,000 

47,000 


PowuU. 
94,240 


90,920 
88,720 
87,240 


INj.-flO 

■Hi,r>40 

IM .  m 

'H'.i,  ;80 
K^^«0 
>:^^.40 
'.«].. [00 
^7,J40 

?^l,^'40 
,-^7.  320 
.^^T20 
^l.i40 
h'-.i.  .--60 
\K\  lOO 
M,  120 
l'.^.  «40 

91,280 

89,240 
96,240 
91,760 


92,660 
87,160 


96,480 
84,660 
94,480 


84,720 
94,840 
88,660 
91,600 
92,400 
96.620 
90,400 
94,650 
91,760 

99,160 

94,840 


Pet  dt, 
16.7 


21.0 
19.8 
19.7 


20.7 
22.0 
22.8 
22.8 
24.8 
23.3 
22.0 
23.0 
21.0 
28.0 
21.0 
21.0 
20.0 
23.3 
22.0 
24.0 
18.7 

20.7 

22.3 
19.3 
20.3 


21.3 
21.0 


18.7 
24.7 
19.0 


28.7 
22.7 
19.3 
29.3 
24.7 
19.3 
20.3 
20.7 
28.3 

18.0 


PtrcL 
27.6 


44.6 
44.6 
27.6 


47.2 
62.2 
62.2 
44.6 
62.2 
52.2 
44.6 
47.2 
49.7 
64.6 
47.2 
47.2 
47.2 
44.6 
44.6 
49.7 
80.6 

41.9 

44.6 
44.6 
39.2 


44.6 
86.4 


47.2 
62.2 
39.2 


49.7 
47.2 
47.2 
49.7 
49.7 
44.6 
49.7 
46.8 
47.2 

41.9 

86.4 


Granular,  radiating 
from  a  point  in  the 
circumference. 

^o.;.::::::::::::: 

Granular,  radiating 
from  a  serrated 
spot  in  the  circum- 
ference. 

Silky 

Fine  silky 

do.... 

«".^k:::::::::::;::: 

do 

do 

....do 

Fine  silky 

.^".^Jo.:::::::::::::: 

do 

do.. 

do 

do 

do 

Granular  70  per  cent, 

silky  80  per  cent. 
Silky   80    per   cent, 

sranular  20  per  cent. 

do'....*.'.'.*.*.'.'.'.'.'.".'. 

Granular,  radiating 
from  a  silky  spot  at 
circumference. 

Silky 

Fine  granular,  silky 
spot  at  the  circum- 
ference. 

Silky 

do 

Silky,  interspersed 
with  granular 
metal  at  the  cir- 
cumference. 

no;::::::;:::::::: 

....do 

Fine  silky 

do 

n:::::;;::;;::;:: 

....do 

Silky,  opened  crack 
in  surntce  of  stem. 

Silky,  trace  of  gran- 
ulation. 

Silky  46  per  cent, 
granular  66  per  cent. 


Breech  end. 


Do. 
MuBle  end. 
Breech  end. 


Do. 
MuBle  end. 
Breech  end. 
Muzsle  end. 

Do. 
Breech  end. 

Do. 

Da 
Muole  end. 
Breech  end. 
Muscle  end. 

Do. 
Breech  end. 

Do. 
Muszle  end. 
Breech  end. 
Muzsle  end. 

Do. 

Breech  end. 

Do. 
Muzsle  end. 


Breech  end. 
Do. 


Do. 
Mussle  end. 
Breech  end. 


Do. 

Do. 

Do. 
Muzsle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 

Do. 
Muzzle  end. 

Breech  end. 

Muzzle  end. 


16-INCH  STEEL  B.  L  RIFLE. 


oompeessio:n^  specimens  feom  tube. 
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16-INCH   8TEKL   B.   L.   RIFLK. 
No.  1163. 


1(51 


Sample  f  :om  breech  end  of  tube. 

Length,  4". 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Compres- 

sionper 

InchT 

SuccesslTe 
compres- 
sion per 
inch. 

Permanent 
set. 

Sucoesriye 

permanent 

set. 

Total. 

Per  square 
Inch. 

Remarks. 

Pounds. 
500 

2,500 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
54,000 
55,000 
86,800 

Inch. 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000933 
.001300 
.001338 
.001367 
.001400 
.001433 
.001433 
.001500 
.001533 
.001567 
.001600 
.001667 
.001700 
.001733 
.008167 
.007633 
.009667 

IndL 

0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000367 
.000083 
.000034 
.000083 
.000083 

0. 
.000067 
.000083 
.000084 
.000083 
.000067 
.000083 
.000083 
.001434 
.004466 
.001934 

Inch. 
0. 

Inch. 
0. 

IiiiUa.1  load. 

!      5,000 

1      71500 

10,000 
12,500 
15.000 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,600 
25,000 
25,500 

.000033 
.000067 

.000083 
.000084 

.666166 

.000033 

'    26,000 

Elastic  limit 

26,500 
27.000 
27,500 
43,400 





Ultimate  strength. 

Failed  by  triple  flexure. 
H.  Doc.  300 11 
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16-INGH   STEEL    B.  L.   BIFLE. 
No.  1164. 


Sample  from  muzzle  end  of  tube. 

Length,  4". 

Diameter,  ".798. 

Sectional  area,  .60  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Compres- 

Suoceasive 
compres- 
sion per 
inch. 

Permanent 
set. 

Suooesslye 
permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

sion  per 
inch. 

Founds. 
600 
2,600 
5.000 
7,500 
10,000 
12,500 
15,000 
20,000 
20,600 
21,000 
21,500 
22,000 
22,500 
28,000 
28,500 
24,000 
24,500 
25.000 
25.500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
29,000 
29.600 
80,000 
47,700 

Pcmnds. 
1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
30,000 
40,000 
41,000 
42.000 
48.000 
44.000 
45.000 
46.000 
47,000 
48.000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56.000 
57,000 
58,000 
59.000 
60.000 
95.400 

Inch. 
0. 
.000067 
.000238 

.000367 
.000500 

.000667 
.000968 
.001167 
.001200 
.001238 
.001267 
.001300 
.001333 
.001367 
.001400 
.001483 
.001467 
.001600 
.001533 
.001567 
.001600 
.001638 
.001667 
.001700 
.001783 
.001767 
.002800 
.008900 

Inch. 
0. 

.000067 
.000166 
.000134 
.000183 
.000167 
.000266 
.000234 
.000083 
.000083 
.000064 
.000083 
.000038 
.000064 
000083 
.000083 
.000034 
.000083 
.000083 
.000034 
.000088 
.000038 
.000064 
.000033 
.000083 
.000084 
.001063 
.006100 

Inch. 
0. 

0. 

Inch, 
0. 

IniUal  load. 

ElasUc  limit. 
Tensile  strength. 

0. 

0. 

■ 

0. 

Failed  by  triple  flexure. 


RIFLE-BARREL  STEEL,  .30-CALIBER. 
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BIFLE-BARRKL   STEEL,    .30-CALIBEB. 

No.  6016. 
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Majrks,  AIM. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Elongation 
per  inch. 

Sacoessive 
elongation 
per  inch. 

Permanent 
set. 

Succeaaiye 

permanent 

set 

IVwrif^r^g, 

I 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
14,200 
14,400 

13,400 
13,600 
13,800 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
28,200 
28,620 

PawuU, 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
70,000 
71,000 
72,000 

67,000 

69,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,000 

112,000 

116,000 

118,100 

Inch, 
0. 

.000100 
.000800 

.000667 
.001000 
.001888 
.001667 
.002000 
.002867 
.002400 
.008067 

.003288 

.008600 

.006667 

.009600 

.010767 

.012000 

.013667 

.015000 

.016667 

.020000 

.028167 

.027488 

.082088 

.087000 

.0483 

.0683 

.0667 

.0900 

Inch. 
0. 
.000100 

.oooaoo 

.000867 
.000683 
.000888 
.000884 

.000888 
.000867 
.000088 
.000667 

.000166 

.000867 

.006067 

.002888 

.001267 

.001288 

.001567 

.001438 

.001667 

.008388 

.008167 

.004266 

.004600 

.004967 

.0068 

.0100 

.0134 

.0283 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

Tensile  strength. 

0. 

Oenerul  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  118,100 

Elastic  limit  per  square  inch  of  original  section do...    71,000 

Elongation  per  inch  after  rupture inch..      .1733 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002400 

Beduction  in  diameter  at  point  of  rupture do...       .106 

Keduction  in  area  after  rupture,  per  cent  of  original  section 87.1 

Podticm  of  rapture l^-S  from  neck 

Character  of  broken  suiiaoe silky,  interspersed  with  fine  granulation,  cup  shaped 

Elongfttion  of  inch  sectioiu ^^il.   -29*,  ^12 
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RIFLE-BARBEL   STEEL,   .30-GALIBEB. 
No.  6017. 


Marks,  AIM. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

EloDffatioD 
per  inch. 

Bncc^BBiTe 
elongation 
per  Inch. 

Permanent 
set. 

Snocessiye 

permanent 

set 

Remarks. 

Total. 

PerBquara 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 

18,600 
18,800 
14,000 
14,400 
14,800 
16,200 
16,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
S^200 
23,480 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
70,000 
71,000 
72,000 
78,000 
74,000 
76,000 

68,000 
60,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104.000 
106,000 
112,000 
116,000 
U7,400 

Inch, 
0. 
.000100 
.000600 
.000683 
.001000 
.001838 
.001700 
.002083 
.002400 
.002467 
.002538 
.002600 
.002633 
.002688 

.004000 

.004883 

.007167 

.011783 

.012683 

.013067 

.016067 

.016767 

.020683 

.028433 

.027700 

.082000 

.066667 

.0488 

.0683 

.0633 

.0900 

Inch. 

0. 

.000100 
.000200 
.000838 
.000667 
.000838 
.000867 
.000888 
.000867 
.000067 
.000066 
.000067 
.000083 

0. 

.001867 
.000638 

.002334 

.004566 

.000800 

.001134 

.001400 

.001700 

.008866 

.002800 

.004267 

.004300 

.004667 

.006688 

.0100 

.0100 

.0267 

IndL 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Txmd  fell. 

Tensile  strength. 

0. 





» 

General  tummary. 

Tensile  strength  per  square  inch  of  orlsinal  section pounds..  117,400 

Elastic  limit  per  square  inch  of  original  section do...    75,000 

Elongation  per  Incti  after  rupture inch..      .1900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002638 

Reduction  in  diameter  at  point  of  rupture do...       .115 

Red uction  in  area  after  rupture,  per  cen t  of  original  section 40. 3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky,  interspersed  with  fine  granulation,  cup  shaped 

Stongationof  inoheecttoDB ".12,  ".81*,  'U4 


BIFL£-BAKR£L  STEEL,   .  aO-OAXOBJBB. 
No.  6018. 
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Marks,  AIM. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loadfl. 

Eloncatton 
per  inch. 

Succeasiye 
elongation 
per  inch. 

Permanent 
aet. 

Successive 

Total. 

Persouare 
inch. 

set 

Remarks. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12.000 

14,000 

14,200 

14,400 

13,200 
18,400 
18.600 
18.800 
14.000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,800 
17.600 
18,400 
19,200 
20,000 
20.800 
21.600 
22,400 
23,140 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,0U0 
40,000 
60,000 
60,000 
70.000 
71,000 
72.000 

66,000 

67,000 

68,000 

69,000 

70.000 

72,000 

74.000 

76.000 

78.000 

80.000 

84,000 

88,000 

92,000 

96.000 

100.000 

104,000 

108,000 

112,000 

115,700 

Inch. 
0. 

.000100 
.000600 
.000667 
.001000 
.001367 
.001700 
.002067 
.002400 
.002438 
.002467 

.006367 
.004000 
.007000 
.009783 
.010800 
.012300 
.013667 
.015100 
.016667 
.018333 
.021433 
.024967 
.029867 
084000 
.089833 
.0467 
.0567 
.0700 

Inch. 
0. 

.000100 
.000200 
.000967 
.000333 
.000367 
.000338 
.000967 
.000833 
.000038 
.000084 

.000900 
.000683 

.006000 

.002733 

.000667 

.002000 

.001867 

.001433 

.001567 

.001666 

.008100 

.008534 

.004400 

.0046^ 

.005833 

.007867 

.0100 

.0188 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Load  fell. 

Tensile  strength. 

0. 

OenercU  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    115.700 

Elastic  limit  per  square  inch  of  original  section do...     72,000 

Elongation  per  inch  after  rupture inch..       .1888 

Elongation  per  inch  under  strain  at  elastic  limit do...    .002467 

Redaction  m  diameter  at  point  of  rupture do...        .116 

Reduction  in  area  after  rupture, per  centof  original  section 40.8 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surfiice fine  silky,  cup  shaped 

Elongation  of  inch  sections M2,".32»,Ml 
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RIFLE-BABREL   STEEL,   •30-OALIBEB. 
No.  6019. 


Marks,  A  I  E. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Inch. 
0. 
.000100 
.000333 
.000667 
.001000 
.001333 
.001667 
.002033 
.002433 
.002633 
.002667 
.002700 

.003900 

.0(M333 

.007000 

.010667 

.012433 

.018167 

.014333 

.016000 

.017600 

.019367 

.023000 

.026567 

.031100 

.086667 

.0438 

.0633 

.0600 

.0767 

Successive 
elongation 
perirch. 

Inch. 
0. 

.000100 
.000238 
.000634 
.000333 
.000333 
.000334 
.000366 
.000400 
.000200 
.000034 

.000900 

.000300 
.000433 
.002667 
.003667 
.001766 
.000734 
.001166 
.001667 
.001600 
.001767 
.003633 
.003667 
.004533 
.005567 

Permanent 
set. 

Inch. 
0. 
0. 

Successive 

Remark  ^. 

Total. 

Per  square 
inch. 

permanent 
set. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14.000 
15,000 
15,-200 
15,400 
15,600 

14,000 
14,200 
14,400 
14,600 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
23,760 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
75,000 
76,000 
77,000 
78,000 

70,000 
71,000 
72,000 
73,000 
74,000 
76,000 
78,000 
«),000 
82,000 
84.000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
118,800 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Load  fell. 

Tensile  strength. 

0. 

1""      "    ""  " 

.006633 
.0100 



.0067 
.0167 



1 

General  summary. 


Tensile  strength  per  square  inch  of  original  section   pounds 

Elastic  limit  per  square  inch  of  original  section do. . 

Elongation  per  incn  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit. do. 

Reduction  in  diameter  at  point  of  rupture do. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture 1"  from  n eo k 

Character  of  broken  surface silky,  interspersed  with  fine  granulation  oup  shaped 

Elongation  of  Inch  sections 'V25*,M8,''.10 


118,800 

77,000 

.1767 

.002700 

.115 

40.3 


BIFLE-BABBEL   STEEL,  .  dO-OALIBBB. 

No.  6020, 
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Marks,  A  I E. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loadB. 

Elonsatlon 
per  inch. 

SnccesBiye 
elongation 
permcli. 

Permanent 
aet. 

SnccenlTe 

permanent 

set. 

BemarkB. 

Total. 

Per  square 
inch. 

JHmndt. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10.000 
12.000 
14,000 
14.200 
14,400 

13,600 

Pimnde. 
1,000 
5,000 
10,000 
20,000 
80,000 
40.000 
50,000 
60,000 
70,000 
71,000 
72,000 

68.000 

Inch. 
0. 

.000100 
.000300 

.000688 
.000967 
.001888 
.001667 
.002063 
.002400 
.002488 
.002467 

.008638 

.005167 

.009600 

.010083 

.010667 

.012033 

.013433 

.015000 

.016600 

.019667 

.023267 

.026667 

.081667 

.085833 

.0433 

.0500 

.0567 

.0638 

IndL 
0. 

.000100 
.000200 
.000888 
.000834 
.000366 
.000834 
.000366 
.000867 
.000033 
.000034 

.001166 

.001534 

.004433 

.000433 

.000634 

.001366 

.001400 

.001667 

.001500 

.008167 

.003600 

.006400 

.005000 

.004166 

.007467 

.0067 

.0067 

.0266 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
LoadfeU. 

Tensile  strength. 

0. 

13,800    !        69,000 
14,000    '        70.000 

14,200 
14,400 
14,800 
15,200 
15,600 
16,000 
16,800 
17,600 
18.400 
19,200 
20,000 
20,800 
21,600 
22,400 
23.200 
23,580 

71,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
117,900 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  117,900 

Elastic  limit  per  square  inch  of  original  section do...    72,000 

Elongation  per  inch  after  rupture inch..      .1767 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002467 

Reduction  in  diameter  at  point  of  rupture do...       .10^ 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37.1 

Position  of  rupture 1".6  from  neck 

Character  of  broken  surface silky,  in  terspersed  with  fine  granulation,  cup  shaped 

Elongation  of  inch  sections ".12,  <28*,  ».13 
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BIFLE-BABBEL   8TESL,  .30-CALIBBB. 
No.  6021. 


Marks,  A.  I.  E. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Grauged  length,  3". 


Applied  loads. 

Elongation 
permch. 

Sacceasive 
elongation 
perinch. 

set 

Snccessiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
14,200 

14,400 

18,000 
18,200 
18,400 
13,600 
18,800 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
22,610 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
70,000 
71,000 

72,000  { 

65,00C 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96.000 
100,000 
104,000 
106,000 
112,000 
113,060 

Inch. 
0. 

.000100 
.000888 

.000667 
.001000 
.001338 
.001667 
.002038 
.002400 
.002467 
.002567 
.003333 

.006467 

.006733 

.006667 

.010400 

.011033 

.011633 

.013067 

.015000 

.016333 

.017833 

.019667 

.023333 

.027700 

.081767 

.087167 

.043667 

.0533 

.0667 

.0900 

Inch. 
0. 

.000100 
.000233 
.000884 
.000683 
.000333 
.000684 
.000366 
.000667 
.000067 
.000100 
.000766 

.000134 

.000266 

.002934 

.003733 

.000633 

.000600 

.001434 

.001933 

.001333 

.001600 

.001834 

.003666 

.004367 

.004067 

.005400 

.006500 

.009633 

.0134 

.0233 

Inch.' 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Load  fell. 

Tensile  strength. 



OenercU  mmmary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elasticlimit  per  square  inch  of  original  section .^ do... 

Elongation  per  inch  after  rupture .- inch.. 

Elongation  per  inch  under  strain  at  elastic  Ifiaril do... 

Reduction  in  diameter  at  point  of  rupture..; do... 

Reduction  in  area  after  rupture,  per  cent  of /orlgihal  section 

Position  of  rupture * at  middle  of  stem 

Character  of  broken  surface fine,  silky,  cup  shaped 

Elongation  of  inch  Bectlons ''.14, '^84*.  *  12 


118,050 

71,000 

.2000 

.002467 

.125 

43.8 


^IIJ^^-BAKBEL  STEEL,  .dO-OALIBEB. 
No.  6068. 
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Marks,  A. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


Applied  loada. 

ElonrntioD 
per  Inch. 

SucceariTe 

elongation 

perincbu 

Permanent 

86t 

BucceariTe 

permanent 

set 

Remarks. 

ToUil. 

Per  square 
inch. 

Pcnmds. 
200 
1,000 
2,000 
4,000 
6,000 
8.000 
10,000 
12,000 
18,200 
18.400 
13,600 
18,800 
14,000 
14,200 
14,400 
14,800 
15,200 
15,600 
16,000 
16,800 
17.600 
18,400 
19,200 
20,000 
20.780 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
50.000 
60,000 
66,000 
67,000 
68.000 
60.000 
70.000 
71,000 
72,000 
74,000 
76,000 
78,000 
80.000 
84,000 
88.000 
92,000 
96,000 
100,000 
106,900 

Inch. 
0. 

.000100 
000800 

.000667 

.001083 

.001367 

.001783 

.002167 

.002400 

.002467 

.010883 

.014667 

.010500 

.021288 

.iXSKFJ 

.023888 

.026000 

.028483 

.031000 

.086667 

.042833 

.0538 

.0667 

.0867 

.1600 

IndL 
0. 

.000100 
.000200 
.000867 
,000066 
.000884 
.000066 
.000484 
.000283 
.000067 
.007866 
.004884 
.004883 
.001783 
.000984 
.001666 
.002167 
.002483 
.002567 
.005667 
.006166 
.010467 
.0134 
.0200 
.0733 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 
Elastic  limit. 

Tensile  strength. 

0. 



Qeneral  tummary. 

Tensile  strength  per  eqnare  Inch  of  original  section pounds..  1J8.W0 

Elastic  hmjtpersmiare  inch  of  original  section ,-do...    67j^ 

Elongation  per  Inch  after  rupture aI^"    m^ 

Klongatlon  per  Inch  under  sfiain  at  elastic  limit do...  .002467 

Beductlon  in  diameter  at  point  of  rupture.....^......... **°  •-       452 

Reduction  in  area  after  rupture,  per  cent  of  original  section ii^ '25  from  neck 

™ilion  of  rupture.....  - *  '      flne.silky 

^^^otbrnkensarfnce »'25»  "Vw*.".!* 

Elongation  of  Inch  aectloM ^'  '^' 
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BIFLE-BASBEL   STEEL,  .30-OALIBEB. 


No.  6069. 


Marks,  A. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonffation 
per  inch. 

SuccesslYe 
elongation 
perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

BemarkB. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
18,000 
13,200 
13,400 
18,600 
18,800 
14,000 

18,600 
13,800 
14,000 
14,200 
14,400 
14,800 
16,200 
16,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22.400 
22,810 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
65,000 
66.000 
67,000 
68,000 
69,000 
70,000 

68.000 
69,000 
70,000 
71,000. 
72,000 
74.000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104.000 
106.000 
112,000 
114,060 

Inch. 
0. 

.000100 
.000600 

.000667 
.001000 
.001883 
.001667 
.002038 
.002267 
.002300 
.002838 

.002367 
.002467 

.006400 

.004000 

.005383 

.006167 

.006838 

.010888 

.014167 

.017888 

.019888 

.028167 

.027888 

.0888 

.0367 

.0488 

.0683 

.0688 

.0683 

.1100 

Inch, 
0. 

.000100 
.000200 
.000867 
.000883 
.000883 
.000834 
.000366 
.000284 

.000088 

0. 
.000064 
.000100 

.000983 

.000600 

.001838 

.000834 

.002166 

.002000 

.003834 

.003166 

.002000 

.008884 

.004166 

.005967 

.006400 

.0066 

.0100 

.0100 

.0200 

.0267 

Iwk 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastlclimlt. 
Load  fell. 

Temdle  strength. 

0. 

Oeneral  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..  114,060 

Elasticlimit  per  square  inch  of  original  section do...    69,000 

Elongation  per  incn  after  rupture inch..      .1767 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002867 

Reduction  in  diameter  at  point  of  rupture do...       .126 

Reduction  in  area  after  rupture, per  cent  of  original  section 48.8 

Position  of  rupture «'.9  from  neck 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  sections ^.80*^.18, '■'.10 


BIFL£-BA£R£L   STEEL,  .30-GALIBEB. 

No.  6070. 


173 


Marks,  A. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Succeniye 
elongation 
per  inch. 

Permanent 
set 

Sncceflrive 

permanent 

set. 

Remarks. 

Totol. 

Per  square 
inch. 

JMUUKttMUll 

per  Inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,000 

13,200 

13.400 

13,600 

18,800 

14.000 

18,000 
13.200 
13,400 
13,600 
13,800 
14,000 
14,200 
14.400 
14,800 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,890 

Ftmnds. 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
60,000 
60,000 
65,000 

£'SS 
67,000 

68,000 

69,000 

70,000 

65,000 
66,000 
67.000 
68,000 
69,000 
70,000 
71,000 
72,000 
74.000 
76.000 
78,000 
80.000 
84,000 
88,000 
92.000 
96,000 
100,000 
104,000 
106,960 

Inch, 
0. 

.000100 
.000383 
.000667 
.001000 
.001367 
.001700 
.002063 
.002267 
.002300 
.002333 
.002367 
.002400 
.002438 

.008800 
.006888 

.016500 

.017267 

.017600 

.017938 

.018400 

.019383 

.021000 

.028000 

.025000 

.027167 

.031667 

.037333 

.0467 

.0538 

.0667 

.0867 

.1433 

Inch, 
0. 

.000100 
.000233 
.000634 
.000638 
.000667 
.000638 
.000633 
.000234 
.000088 
.000083 
.000084 
.000063 
.000033 

.000667 

.009083 

.000167 

.000767 

.000233 

.000433 

.000467 

.000933 

.001667 

.002UU0 

.002000 

.002167 

.004500 

.005666 

.009367 

.0066 

.0184 

.0200 

.0666 

Inch. 
0. 
0- 

Inch. 
0. 

IniUal  load. 

Elasticlimit. 
Load  fell. 

Tensile  strength. 

0. 

Qenercd  summary. 

Tensile  strength  per  square  Inch  of  orlffinal  section pounds..  106,960 

Elastic  limit  per  square  inch  of  original  section do...    70,000 

Elongation  per  inch  after  rapture inch..     .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002433 

Redaction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  mptnre,  per  cent  of  original  section 43.3 

Position  of  rupture 1".6  from  neck 

Character  of  broken  surface fine,  silky 

Elongatlonof  Inchsections ".12,  ".84*,  ".14 
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BIFLS-BABBEL   STEEL,  •  90-OAIiIBEB. 

Made  fbom  Bab. 
No.  6096. 


Marks,  78. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loAdR. 

Elongation 
per  inch. 

SnccesBive 
elongation 
per  Inch. 

Permanent 
set 

Successive 

permanent 

set 

Bemarks. 

Total. 

Pernqtiare 
Incn. 

Pcmnds. 
200 
1.000 
2.000 
4,000 
6,000 
8.000 
10,000 
12,000 
18,000 
18,200 
18,400 
13,600 
18,800 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 
15,200 
15,400 
15,600 
16.800 
16,000 
16,400 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
28.200 
24,000 
24,610 

Pounds. 
1,000 
5,000 
10.000 
20.000 
80,000 
40,000 
50,000 
60,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
76,000 
76,000 
77,000 
78,000 
79,000 
80,000 
82,000 
84,000 
88,000 
92.000 
96,000 
100,000 
104,000 
108,000 
112.000 
116,000 
120,000 
128,050 

Inch. 
0. 

.000100 
.000688 

.000667 

.001063 

.001867 

.001788 

.002067 

.002267 

.002800 

.002388 

.002367 

.002400 

.002483 

.002467 

.002600 

.002567 

.002600 

.002683 

.011283 

.011400 

.011900 

.012883 

.013063 

.014300 

.015833 

.019067 

.022883 

.026600 

.060267 

.084667 

.040833 

.0500 

.0600 

.0767 

Inch, 
0. 

.000100 
.000288 
.000884 
.000866 
.000884 
.000866 
.000834 
.000200 
.000083 
.000083 
.000084 
.000088 
.000083 
.000084 

.000067 
.000083 

.000088 

.006600 

.000167 

.000500 

.000438 

.000700 

.001267 

.001683 

.006234 

.008766 

.008767 

.008667 

.004400 

.006666 

.009667 

.0100 

.0167 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  128,060 

Elastic  limit  per  square  inch  of  original  section do...    76,000 

Elongation  per  inch  after  rupture inch,.     .1500 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002688 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reductioninareaafterrupture,  per  cent  of  original  section 80.7 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface fine  granular,  radiating  from  the  center 

Elongation  of  inch  sections 'MO,  ".18,  "22* 


RIFLE-BAHREL   STEEL,   . 30-OALIBEB.  175 

From  Butt  of  Babrels,  Heated  in  New  Furnace  and  Rolled. 

No.  6097. 

Marks,  78. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3".  i 


Applied  loads. 

Eloiiffation 
per  mch. 

SuooesBive 
eloDffation 

Permanent 
set 

SncceflBiye 

pennanent 

set 

Remarks. 

Total. 

Peraauare 
inch. 

P(mnd». 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

10,000 

12,000 

.   12,200 

12,400 

12,600 

12,800 

13,000 

13,200 

13,400 

13,600 

13,800 

14,000 

14,400 

14,800 

16,200 

16,600 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

20,800 

21,600 

22,400 

28,200 

Founds. 

1,000 

5,000 

10,000 

20.000 

80,000 

40,000 

60.000 

60,000 

61,000 

62,000 

63,000 

64,000 

66,000 

66,000 

67,000 

68,000 

69,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,000 

112,000 

116,000 

Inch. 
0. 

.000138 
.000338 

.000667 

.001000 

.001367 

.001788 

.002100 

.002167 

.002233 

.002267 

.002338 

.006800 

.009000 

.009700 

.010067 

.010667 

.011333 

.012700 

.014000 

.036667 

.017000 

.018700 

.022000 

.025400 

.028967 

.063700 

.069000 

.0467 

.0667 

.0667 

.1167 

Inch, 
0. 
.000188 
.000200 
.000634 
.000833 
.000867 
.000366 
.000367 
.000067 
.000066 
.000084 
.000066 
.006167 
.000600 
.000700 
.000367 
.000600 
.000666 
.001367 
.001300 
.001667 
.001333 
.001700 
.003800 
.008400 
.008667 
.004783 
.006800 
.0077 
.0100 
.0100 
.0600 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

General  mmmary. 


116,000 

64,000 

.1400 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do... 

Elongation  per incn  after ruptare inch.. 

Elongation  per  inch  under  sbain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture, per  cent  of  original  section 27.4 

Position  of  rupture ''.75  from  neck 

Character  of  broken  surface silky,  interspersed  with  fine  granulation,  radiating  from  the  center 

Elongation  of  inch  sections ^.23*,  ^.11,  ''.OS 
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BIFLE-BABBEL   STEEL,  .30-OALIBEB. 

No.  6098. 


Marks,  78  • 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Grauged  length,  3". 


Elongation 
per  Inch. 

SucccBsive 

elongation 

perlnch. 

Pennanent 
set. 

BnoceflBlTO 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
12,200 
12,400 
12,600 
12,800 
13,000 
13,200 
13,400 
13,600 
13,800 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
22,820 

Pounds. 

1,000 

6,000 

10,000 

20,000 

30,000 

40,000 

60,000 

60,000 

61,000 

62,000 

63,000 

64,000 

65,000 

66,000 

67,000 

68,000 

69,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

114,100 

Inch. 
0. 
.000188 
.000800 
.000667 
.001000 
.001383 
.001700 
.002083 
.002100 
.002167 
.002233 
.002267 

.002333 

.009667 

.010600 

.011200 

.011667 

.012833 

.014167 

.016500 

.017467 

.0188»o 

.022r<« 

.026667 

.030667 

.086667 

.041333 

.0500 

.0633 

.0633 

Inch. 

0. 

.000188 
.000167 
.000367 
.000338 
.000388 
.000367 
.000333 
,000067 
.000067 
.000066 
.000034 
.000066 

0. 
.007384 
.000933 
.000600 
.000467 
.001166 
.001334 
.002333 
.000967 
.001366 
.003900 
.003934 
.004000 
.005000 
.005666 
.008667 
.0133 
.0200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 



General  summary. 


Tensile  strength  per  sqnare  inch  of  original  section pounds..  114,100 

Elastic  limit  per  square  inch  of  original  section do...    66,000 

Elongation  per  inch  after  rupture inch..     .1383 

Elongation  perlnch  under  strain  at  elastic  limit do...  .002338 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23.9 

Position  of  rupture ''.  8  from  neck 

Character  of  broken  surface silky,  Interspersed  with  fine  granulation 

Elongation  of  inch  sections ''.  21*,  ".  12,  ".  07 


BIFLE-BASREL  8TESL,  .dO-OALIBEB. 
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No.  6099. 
Marks,  B  c{>  R. 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


AppUed  loads. 

Sucoesslve 

elongation 

permch. 

Permanent 
set 

SnccesBlYe 

permanent 

set 

tt^ap^i^T^ 

Total. 

Per  square 
Inch. 

permch. 

Founds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 

20.200 

20,400 

20,600 

20,800 

21,200 

21,600 

22,000 

22,400 

23,200 

24,000 

24,800 

25,110 

Ftmnda. 

1.000 

6,000 

10,000 

20,000 

80,000 

40,000 

60.000 

60,000 

70,000 

80,000 

90,000 

100,000 

101,000 

102,000 

108,000 

104,000 

106.000 

108,000 

110,000 

112,000 

116,000 

120,000 

124,000 

126,500 

Inch. 
0. 

.000100 
.000800 
.000600 
.000988 
.001800 
.001688 
.001967 
•002300 
.002683 
.009000 
.008383 
.006867 
.025100 
.026067 
.026988 
.029383 
.081833 
.084500 
.037833 
.0467 
.0600 
.0638 

Inch. 
0. 

.000100 
.000200 
.000200 
.000383 
.000867 
.000888 
.000634 
.000888 
.000888 
.000867 
.000833 
.000084 
.021783 
.000967 
.000666 
.002400 
.002500 
.002667 
.002833 
.009367 
.0183 
.0238 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 

Elastic  limit 
TensUe  strength. 

0. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  126,560 

Elastic  limit  per  square  inch  of  original  section do...  101,000 

Elongation  per  incn  after  rupture inch..     .1633 

Elongation  per  inch  under  strain  at  elastic  limit do...  .008367 

Reduction  in  diameter  at  point  of  rupture do. . .       .095 

Reduction  in  area  after  rupture,  per  cent  of  original  section 34. 0 

Position  of  rupture 1''.21  from  neck 

Character  of  broken  surface fine  silky,  cup-shaped,  serrated  surface 

Elongation  of  inch  sections ''.09,'M9*,".21* 

H.  Doc.  300 12 
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BIFLE-BABBEL   STEEL,  .30-OALIBEB. 
No.  6100. 


Marks,  B  O  R. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loadn. 

Elongation 
perlnch. 

SacceflBiYe 
elongation 
perlnch. 

Permanent 
set. 

SaccesBive 

permanent 

Bet 

BemarkB. 

Total. 

Per  square 
inch. 

Pwnds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18.000 

20,000 

20,200 

20,400 

20.600 

20,800 

19,200 
19,400 
19,600 
19,800 
20,000 
20,200 
20,400 
20,600 
20,800 
21,200 
21,600 
22,000 

Pownds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
80.000 
90.000 
100,000 
101,000 
102,000 
103,000 
104,000 

96,000 
97,000 
98,000 
99,000 
100,000 
101,000 
102,000 
103,000 
104,000 
106,000 
108.000 
110,000 
112,000 
116.000 
120,000 
124,000 
127,300 

Inch. 
0. 

.000188 
.000838 

.000667 
.001000 
.001883 
.001667 
.002000 
.002333 
.002667 
.003000 
.003333 
.008367 
.003400 

.004500 

.006083 

.010700 

.013667 

.020000 

.020600 

.021100 

.021600 

.022667 

.023333 

.025667 

.027667 

.080000 

.034000 

.040000 

.0600 

.0638 

.1033 

Inch. 
0. 

.000188 
.000200 
.000834 
.000833 
.000883 
.000334 
.000883 
.000833 
.000384 
.000333 
.000333 
.000034 
.OUKXW 
.000U33 
.001067 

.000533 
.005667 
.002967 
.006333 
.000600 
.000600 
.000500 
.001067 
.000666 
.002334 
.002000 

.004000 

.006000 

.0100 

.0133 

.0400 

Inch. 
0. 
0. 

Inch. 
0. 

Inltialload. 

Elasticlimlt 
LoadfeU. 

Tensile  strength. 

0. 



22,400 

23,200 
24,000 
24.800 
2.1,  UJO 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  127,300 

Elastic  limit  per  square  inch  of  original  section do...  108,000 

Elongation  per  incn  after  rupture inch..     .1500 

Elongation  per  inch  under  strain  at  elastic  limit do...  .008433 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Seduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture ".96  from  neck 

Character  of  broken  surface fine  silkv.  cup-shaped 

Elongation  of  inch  sections ".07,  ".U,  ".27» 


RIFLE-BAfiBEL   STEEL,   .  90-OALIBEB. 
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No.  6101. 
Marks,  B  O  B. 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongatioii 
per  inch. 

SnccesBive 
elongation 
perlnch. 

Feimanent 
set 

Snccesdye 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Poundt. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,00U 
18,000 
20,000 
20,200 
20,400 
20,600 

19,200 
19,400 
19,600 
19,800 
20,000 
20,200 
20,400 
20,800 
21,200 
21,600 
22,400 
28,200 
24,000 
24,800 
25,270 

Ftmnd*, 
1,000 
5,000 
10,000 
20.000 
80,000 
40,000 
60,000 
60,000 
70,000 
80,000 
90,000 
100.000 
101,000 
102,000 
106,000 

96,000 
97,000 
96,000 
90,000 
100,000 
101,000 
102,000 
104,000 
106,000 
106,000 
112,000 
116,000 
120,000 
124,000 
126,860 

Inch, 
0. 

.000100 
.000883 

.000667 
.001000 
.001338 
.001667 
.002000 
.002388 
.002667 
.008000 
.006867 
.003400 
.006488 
.006467 

.004588 
.006838 

.010667 

.012667 

.028467 

.024167 

.024500 

.025267 

.027000 

.029688 

.066600 

.042667 

.062883 

.0700 

.1068 

Inch. 
0. 

.000100 
.000288 
.000684 
.000688 
.000688 
.000634 
.000638 
.000638 
.000634 
.000638 
.000867 
.000083 
.000033 
.000034 

.001066 
.000800 

.006884 
.002000 

.010800 
.000700 
.000683 
.000767 
.001783 
.002633 
.006967 
.006967 
.009666 
.017667 
.0683 

Inch. 
0. 
0. 

Inch. 
0. 

Inltialload. 

Elastic  limit 
Load  fell. 

Tensile  strength. 

0. 

, 

Oeneral  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..  126,350 

Elastic  limit  per  square  inch  of  original  section do...  108,000 

Elongation  per  inch  after  mptnre inch..      .1500 

Elongation  per  inch  under  strain  at  elastic  limit do...  .003467 

Reduction  in  diameter  at  point  of  rupture do...       .106 

Reduction  in  area  after  rupture,  per  cent  of  original  section 87.1 

Position  of  rupture ''.  8  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  secttooa <O9,<10,^a6* 
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BIFLE-BABBEL  STEEL,  .30-GALIBEB. 
No.  6102. 


Marks,  BOW. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Snooessive 
elongation 
perlncii. 

Permanent 
set. 

SuocesBlve 

permanent 

set 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 
200 
1,000 
2,000 
4,000 
6.000 
8,000 
10,000 
12,000 
14,000 
16,000 
17,200 
17,400 

16,400 
16,600 
16,800 
17,000 
17,200 
17,600 
18,000 
19,200 
20,000 
20,800 
21,600 
22,210 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
70,000 
80,000 
86,000 
87,000 

82,000 
88,000 
84,000 
86,000 
86,000 
88,000 
90,000 
96,000 
100,000 
104,000 
106,000 
111,050 

Inch. 
0. 

.000100 
.000800 

.000683 
.000967 
.001800 
.001638 
.001967 
.002300 
.002633 
.002800 
.002833 

.004888 
.014167 
.019000 
020000 
.020667 
.021883 
.026333 
.082500 
.042667 
.062667 
.0767 
.1200 

Inch. 
0. 

.000100 
.000200 
.000338 
.000884 
.000333 
000333 
.000834 
.000338 
.000683 
.000167 
.000068 

.001600 
.009884 
.004888 
.001000 
.000667 
.001266 
.006600 
.007167 
.010167 
.010000 
.024068 
.0433 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elasticlimlt 
T.oad  fell. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnare  Inch  of  original  section pounds..  111,050 

Elastic  limit  per  square  inch  of  original  section do...    87,000 

Elongation  per  inch  after  rupture inch..      .1867 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002833 

Reduction  in  diameter  at  point  of  rupture do...       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture 1".07  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections ".29*,  ^'.16,  ^11 


BIFLB-BABSEL    8TBBL,  •  90-OALIBBB. 
No.  6108. 
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Marks,  B  A  W. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  8". 


AppUed  loads. 

Eloiusatlon 
perinch. 

SocceeBlve 
elonnttion 
perinch. 

Permiineiit 
set. 

SncceeBlTe 
pennanent 

Benuuks. 

Total. 

PeraqoAre 
inch. 

Poundt. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
17,000 
17,200 
17,400 

16,200 
16,400 
16,600 
16,800 
17,000 
17,200 
17,600 
18,000 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
22,510 

Poundt, 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
70,000 
80,000 
85,000 
86,000 
87,000 

81,000 
82,000 
88,000 
84,000 
85,000 
86,000 
88,000 
90,000 
92,000 
96,000 
100,000 
104,000 
106,000 
U2,000 
112,560 

Inch. 
0. 

.000100 
.000600 
.000667 
.001000 
.001867 
.001700 
.002000 
.002383 
.002700 
.002867 
.002900 
.002988 

.004267 

.010000 

.016000 

.016667 

.017267 

.018000 

.020000 

.022500 

.024667 

.081400 

.068888 

.045000 

.0638 

.0988 

Inch, 
0. 

.000100 
.000200 
.000867 
.000688 
.000867 
.000688 
.000600 
.000688 
.000867 
.000167 
.000068 
.000088 

.001884 
.005788 
.006000 

.000667 

.000600 

.000788 

.002000 

.002500 

.002167 

.006788 

.007488 

.006167 

.0188 

.0800 

Inch. 
0. 
0. 

Inch, 
0. 

InitUllofld. 

Elutio  limit. 
Load  fell. 

TenaneBtreiigth. 

0. 

Otneral  summary. 

Tensile  strength  per  square  Inch  of  orifftnal  section pounds..  112,660 

Elastic  limit  per  square  Inch  of  original  section do...    87,000 

Elongation  per  inch  after  rupture inch..      .1738 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002988 

Reduction  in  diameter  at  point  of  rupture do...       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.3 

Position  of  rupture 1*^.4  from  neck 

Character  of  hroken  surface fine  silky,  cup  shaped 

Skmgation  of  Inch  sections ^10/.29*,*.18 
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BI£LS-BARBEL   STEEL,  .30- CALIBER. 

No.  6104. 


Marks,  B  t{>  W. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  8" 


Applied  loadB. 

Bnoceoiye 
elongation 
perlncb. 

Permanent 

set. 

BaooeniYe 

permanent 

■et 

Remarks. 

Total. 

Per  square 
inch. 

per  inch. 

P&ufuU, 
200 
1,000 

4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
17,000 

16,400 
16,600 
16,800 
17,200 
17,600 
18,000 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
22,510 

Pawndt. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
70,000 
80,000 
85,000 

82,000 
88,000 
84,000 
86,000 
88,000 
90.000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
112,560 

Inch. 
0. 
.000100 
.000888 

.000667 
.001000 
.001383 
.001667 
.002000 
.002367 
.002700 
.002900 

.004388 

.005600 

.012388 

.020667 

.021767 

.023000 

.026838 

.088167 

.040000 

.048000 

.0667 

.1000 

Inch. 
0. 

.000100 
.000238 
.000884 
.000888 
.000833 
.000634 
.000833 
.000867 
.000333 
.000200 

.001438 

.001167 

.006833 

.006234 

.001100 

.001283 

.008333 

.006884 

.006838 

.008000 

.0187 

.0833 

Inch. 
0. 
0. 

Inch. 
0. 

InltUUoad. 

Elastic  limit 
Load  fell. 

Tensile  strength. 

0. 



Oenercd  summary. 

Tensile  strength,  per  square  inch  of  original  section poonds..  112,560 

Elastic  limit,  per  square  inch  of  original  section do...    85,000 

Elongation  per  inch  after  rupture Inch..      .1767 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002900 

Reduction  in  diameter  at  point  of  rupture do...       .085 

Reduction  in  area  after  rupture,  per  cent  of  ori^boal  section 30.7 

Position  of  rupture 1".20  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections <ll,«'.2a»,''.20» 


BIFLE-BARREL   dT££L.   .  30-CALIB£:g. 

End  of  Bar  before  Kolxinq. 
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No.  6128. 

Marks,  79  E. 

Diameter,  ".505. 

Sectional  area,  .20  square  inph. 

Gauged  length,  3". 


Applied  loftdB. 

EloDfatioii 
per  Inch. 

Successive 
elongation 
per  inch. 

SucceasiYe 

Remarks. 

Total. 

Persqtiare 

Permanent  pennanent 
^^       1       iet, 

1 

1 

F&undi. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13,800 

18,000 
18.200 
13,400 
13,600 
14,000 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19.200 
20,000 
20.800 
21.600 
22,400 
23,060 

Pcmtida. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
69,000 

66,000 
66,000 
67,000 
68  000 
70,000 
72,000 
76,000 
80,000 

88,000 
92,000 
96,000 
100,000 
104,000 
106,000 
112,000 
116,800 

Inch. 
0. 

.000100 
.000838 
.000667 
.001033 
.001367 
.001788 
.002067 
.002400 

.006667 
.005388 
.006500 
.009300 

.010100 

.011433 

.014000 

.017500 

.021000 

.024000 

.028500 

.063000 

.088888 

.044388 

.0667 

.0700 

Inch. 
0. 

.000100 
.000233 
.000334 
.000366 
.000334 
.000366 
.000384 
.000833 

.001267 
.001666 
.003167 
.000800 
.000800 
.001333 
.002567 
.008500 
.003500 
.008000 
.004500 
.004500 
.005838 
.005500 
.012367 
.0138 

IncH. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Load  (ell. 

Tensile  strength. 

0. 

Gejieral  summary. 

Tenfille  strength  per  sqnare  inch  of  original  section pounds..  115,800 

Elastic  limit  per  square  inch  of  origineJ  section do...    69,000 

Elongation  per  Inch  after  rupture.............. inch..    ^2000 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .002400 

Reduction  In  diameter  at  point  of  rupture.......... do...       .156 

Reduction  in  area  after  rupture,  per  cent  of  original  section \-:\\\-  ^J^-^ 

Pdsltion  of  rupture **  °^^**1,®  ^^  fjfw 

Character  of  broken  surface Vni  »&!.// 1? 

Elongation  of  inch  flectioiu M8,  ".86*.  ".12 
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bibxe-barbel  steel,  .30-galibeb. 

End  of  Bab  afteb  Rolliko. 
No.  6124. 


Marks,  79  E  B. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneation 
perinch. 

Successive 
elODKstion 
permch. 

Permanent 
set 

SncceaslTe 

permanent 

set 

Remarks. 

Total. 

Persqiiare 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
10,800 

10,200 
10,400 
10,600 
10,800 
11,200 
11,600 
12,000 
12,800 
18,600 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19.200 
20,000 
20,800 

Pounds. 
1,000 
6,000 
10,000 
20.000 
30,000 
40,000 
60,000 
64,000 

61,000 
62.000 
68.000 
64.000 
56,000 
58,000 
60,000 
64,000 
68,000 
72.000 
76,000 
80,000 
.84,000 
88.000 
92.000 
96.000 
100,000 
104,000 

Inch. 
0. 

.000133 
.000838 

.000700 
.001063 
.001400 
.001767 
.001900 

.003600 

.004333 
.005167 
.007933 
.009000 

.010383 
.011600 
.014938 
.017500 
.020338 
.024000 
.028883 
.082600 
.038338 
.045833 
.064667 
.060333 
.1133 

Inch. 
0. 
.000138 

000200 
.000367 

000383 
.000367 
.000367 
.000188 

.001700 
.000783 
.000834 
.002766 
.001067 
.001333 
.001167 
.008483 
.002667 
.002838 
.008667 
.004333 
.004167 
.005833 
.007000 
.009884 
.014666 
.048967 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

Tensile  strength. 

0. 

.         ...... 

Oeneral  gummary. 

Ten«ne  strenfith  per  square  inch  of  original  section pounds..  104,000 

Elastic  limit  per  square  inch  of  original  section do...    54,000 

Elongation  per  inch  after  rupture inch..      .1833 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001900 

Reduction  in  diameter  at  point  of  rupture do...       .106 

Reduction  in  area  after  rupture,  per  cent  of  original  section 87.t 

Position  of  rupture L^IO  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ».12,».24»,'^.1»* 


BIFLE-BABBEL   STEEL,   .30-OALIBEB. 

MiDDUB  OF  Bab  befobe  Rolling. 
No.  6136. 
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Marks,  79  M. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loAdfi. 

Eloiigatilm 

SaccesBiye 
elongation 
permch. 

Permanent 

aet 

Suooesiye 

Bamarki. 

Total. 

Peraqtiare 
Inch. 

JPoundt. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

18,600 

12,600 
12,800 
18,000 
13.200 
18.600 
14,000 
14,400 
15,200 
16,000 
16,800 
17,600 
18.400 
19.200 
20,000 
20,800 
21,600 
22,400 
23,010 

Povmdi. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
68,000 

68,000 
64,000 
66,000 
66,000 
68,000 
70,000 
72,000 
76.000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
106,000 
112,000 
115,060 

Inch. 
0. 

.000100 
.000888 

.000700 
.001088 
.001867 
.001788 
.002100 
.002400 

.003488 
.008900 
.005888 

.006267 
.000888 
.010567 
.012000 
.014667 
.018000 
.021000 
.024600 
.028838 
.033000 
.068000 
.045000 
.054838 
.0767 

Inch. 
0. 

.000100 
.000238 
.000367 
.000888 
.000334 
.000366 
.000667 
.000800 

.001038 
.000467 
.001988 
.002434 
.001066 
.001234 
.001438 
.002667 
.008338 
.008000 
.008600 
.003738 
.001667 
.005000 
.007000 
.000888 
.022367 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 

Elastic  limit 
Load  fell. 

Tensile  strength. 

0. 

Oeneral  summary. 

Tensile  BCzength  per  sqnare  inch  of  original  section pounds..  115,060 

Elastic  limit  per  square  Inch  of  original  section do...    68,000 

Elongation  per  inch  after  rupture inch..     .1900 

Eloogadon  per  Inch  under  strain  at  elastic  limit do...  .002400 

Reduction  in  diameter  at  point  of  rupture do...       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture...." 1''.4  from  neck 

Character  of  broken  surface vzJ^^lS^iX 

BtongaUonof  iadiaectloiiB «'a6,«'4»»,*U 
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RIFLE-BABBEL    STEEL,   .30-GALIBEB. 

MiDDiiE  OF  Bar  after  Bolukg. 
No.  6126. 


Marks,  79  M  B. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  8". 


Applied  loads. 

Klonffation 
perlnch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total 

Per  square 
Inch. 

Pounds. 
200 
1.000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,000 
11,200 

10,400 
10,600 
10.800 
11,000 
11.200 
11,600 
12,000 
12,800 
13,600 
14,400 
15.200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
21,020 

Pounds. 

1,000 

6,000 

10,000 

20,000 

40,000 
60,000 
65,000 
56,000 

52.000 
63,000 
64.000 
55,000 
66,000 
68,000 
60,000 
64,000 
68.000 
72,000 
76,000 
80.000 
84,000 
88,000 
92,000 
96,000 
100,000 
105,100 

Inch. 
0. 

.000133 
.000333 
.000667 
.001033 
.001367 
.001700 
.001900 
.002667 

.003267 
.008667 
.005733 
.006600 

Inch. 
0. 
.000133 
.0U02U0 

.ooa:m 

.000366 
.000334 
.000333 
.000200 
.000767 

.000600 
.000400 
.002066 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElajBtic  limit 
Load  fell. 

Tensile  strength. 

.000033 

.000068 

.009000    1      .002400 
.010333          .001333 
.011067          .000734 
.013967          .002900 
.017383          .003366 
.020000           .002667 

.024000 
.028000 
.032833 
.038167 
.044667 
.063338 
.069000 

.004000 
.004000 
.004833 
.006334 
.006500 
.008666 
.015667 

OenercU  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    105,100 

Elastic  limit  per  square  inch  of  original  section do...     66,000 

Elongation  per  inch  after  rupture inch..       .1800 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001900 

Reduction  in  diameter  atpointof  rupture do...        .126 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture 1".6  from  neck 

Character  of  broken  surface silky 

Blongatlonof  inchBectioDB M0,".8i*,  M3 


BIFLE-BARREL   STEEL,   ,30-CALIBEB. 
No.  6155. 
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Marks,  A.  E.  1. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  8". 


Applied  loadfl. 

ElOD^tioii 
per  inch. 

SucceaslYe 

elongation 

perinch. 

Permanent 
set. 

SuocesBiTe 
set 

Remarks. 

Total. 

Persqaaie 
Inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13,000 
14,000 
15,000 
15,200 
15,400 
15,600 
15,800 
16,000 
16,400 
16,800 
17,200 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,800 
25,110 

Jbunda. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,060 
50,000 
60,000 
65,000 
70,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
82,000 
84,000 
86,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120,000 
124,000 
125,550 

Inch. 
0. 
.000133 
.000883 

.000667 
.001000 
.001333 
.001700 
.002000 
.002200 
.002867 
.002600 
.002733 
.010633 
.011033 
.011867 
.012000 
.013600 
.015083 
.016167 
.017767 
.021667 
.024700 
.029100 
.033000 
.087883 
.043667 
.051167 
.061667 
.0900 

Inch. 
0. 

.000133 
.000200 
.000834 
.000833 
.000833 
.000867 
.000300 
.000200 
.000167 
.000233 
.000133 
.007900 
.000400 
.000834 
.000683 
.001600 
.001433 
.001134 
.001600 
.003900 
.003033 
.004400 
.003900 
.004833 
.005834 
.007500 
.010500 
.028383 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

.000083 

.000083 

Oenercd  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  125,560 

Elastic  limit  per  square  inch  of  original  section do...    75,000 

Elongation  per  inch  after  rupture inch..      .1567 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002600 

Reduction  in  diameter  at  point  of  rupture do...       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27. 4 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky,  interspersed  with  flue  granulation 

Elongation  of  inch  sections ".if,  ".24*,  ".12 
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BIFIiE-BABBEL   STEEL,  .30-OALIBEB. 


No.  6156. 
Marks,  A-E-2. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


AppUed  loads. 

Elongation 
per  Inch. 

Snccenlve 
elongation 
per  inch. 

Permanent 
set. 

BnccesBlye 

permanent 

set. 

Remarks. 

Total. 

^taT^ 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10.000 

12,000 

14,000 

16,000 

16.200 

15,400 

16,600 
16,000 

Pounds. 
1.000 
6,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
70,000 
75,000 
76.000 

77,000 

78,000 
80.000 

Inch. 
0. 
.000188 
.000688 

.000667 
.001000 
.001338 
.001667 
.002033 
.002367 
.002600 
.002638 
f  .002667 
t  .013933 
.014400 
.016338 
.019167 
.023400 
.028838 
.081600 
.086667 
.042500 
.060000 
.061000 
.0633 
.1333 

Inch. 
0. 

.000188 
.000200 
.000834 
.000838 
.000838 
.000384 
.000366 
.000334 
.000233 
.000033 

.011266 

.000467 

.001983 

.002884 

.004283 

.004983 

.003267 

.005067 

.006883 

.007500 

.011000 

.0223 

.0600 

Inch. 
0. 
0. 

0.^"* 

Initial  load. 
JSlasUc  limit 

Tensile  strength. 

0. 

16,800              84.QQ0 

17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
28,200 
28,700 

88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
118,600 

Cfeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  118,600 

Elastic  limit  per  square  inch  of  original  section do...    77,000 

Elongation  per  inch  after  rapture inch..      .2083 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002667 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rapture at  middle  of  stem 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections » 18,  *.84*  ".14 


RIFLE-BABREL   STEEL,  .30-OALIBEB. 
No.  6167. 
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Marks,  A-M-1. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  lo«id8. 

ElODCEtiOIl 

per  Inch. 

Snoc6nive 

elongation 

perlnch. 

Permanent 
set 

SoooeniTe 
set 

HMtn^r^m^ 

Total. 

Per  square 
inch. 

Pimnds. 
200 
1,000 
2.000 
4.000 
6,000 
8.000 
10,000 
12,000 
14,000 
15,200 
16,400 
15,600 
15,800 
16,000 
16,400 
16.800 
17,600 
18.400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
23,420 

Pimnds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
70,000 
76,000 
77,000 
78,000 
79,000 
80,000 
82,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
117,100 

Inch. 
0. 
.000183 
.000833 

.000667 
.001000 
.001388 
.001667 
.002083 
.002367 
002688 
.014500 
.015338 
.016000 
.017000 
.018333 
.020267 
.024600 
.028333 
.082667 
.087500 
.044000 
.068000 
.064888 
.0900 
.1800 

Inch. 
0. 

.000138 
.000200 
.000334 
.000833 
.000833 
.000384 
.000366 
.000834 
.000266 
.011867 
.000833 
.000667 
.001000 
.001383 
.001934 
.004338 

.004384 
.004883 
.006500 
.009000 

.011838 
.025167 
.0400 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
lElasUo  limit 

Tensile  strength. 

0. 

OenercU  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  117,100 

Elastic  limit  per  square  inch  of  original  section do...    76,000 

Elongation  per  inch  after  rupture inch..      .1983 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002633 

Reduction  in  diameter  at  point  of  rupture do...       .135 

Reduction  in  area  after  rupture,  percentof  original  section 46.2 

Position  of  rupture l."5  from  neck 

Character  of  broken  surface fine  silky 

ElongaUon  of  inch  sections ".14,».82»,'M2 
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BIFLE-BABBEL   STEEL,  .30-CALIBEB 

No.  6168. 


Marks,  A-M-2. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Succearive 
elonspation 
per  inch. 

Permanent 
aet. 

Succeflfldye 

permanent 

aet 

Remarks. 

Total. 

Per  HQuare 
Inch. 

permcb. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
15,000 
15,200 
15,400 
15,600 
15,800 
16,000 
16,400 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,800 
24,910 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
70.000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
82,000 
84,000 
88,000 

Inch. 
0. 
.000100 
.000833 
.000667 
.001000 
.001333 
.001700 
.002083 
.002400 
.002667 
.009667 
.010667 
.011167 
.0U467 
.012333 
.013500 
.015100 
mxsn 

Inch. 
0. 

.000100 
.000283 
.000334 
.000883 
.000883 
.000867 
.000333 
.000367 
.000267 
.007000 
.001000 
.000500 
.000300 
.000866 
.001167 
.001600 
.003233 
.003134 
.008533 
.003500 
.004333 
.005167 
.006000 
.008600 
.011500 
.0327 
.0100 

Inch. 
0. 

IndL 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

92,000           .021467 

96,000 
100,000 
104,000 
108.000 
112,000 
116,000 
120,000 
124,000 
124.550 

.025000 

.028500 

.032833 

.088000 

.044000 

.052500 

.064000 

.0967 

.1067 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  124,550 

Elastic  limit  per  square  inch  of  original  section do...    75,000 

Elongation  per  inch  after  rupture inch..      .1400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002667 

Reduction  in  diameter  at  point  of  rupture do...       .045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.9 

Pofdtion  of  rupture l.'^  from  neck 

Character  of  broken  surface fine  granular,  radiating  from  the  center 

Elongation  of  inch  sections M4,''.17*,«'.ll 


RIFLE-BARREL   STEEL, 

No.  6169. 

Marks,  A  R 1. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


.30-CALlBER. 
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Applied  loads. 

Elonmtlon 
per  mcb. 

SuccesBive 
elongation 
per  Inch. 

Permanent 
set. 

Succeasiye 

Total. 

Per  square 
inch. 

permanent 
set. 

Remarka 

Ftmnds. 
200 
1,000 
2.000 
4,000 
6,000 
8.000 
10,000 
12,000 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 
15,200 
15,600 
16,000 
16.400 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 

22,400 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80.000 
40,000 
50,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
76,000 
76,000 
78,000 
80,000 
82,000 
84,000 
88,000 
92,000 
96,000 

100,000 
'    104.000 

108,000 

112,000  1 

Inch. 
0. 

.000100 
.000888 

.000667 

.001000 

.001333 

.001667 

.002000 

.002333 

.002400 

.002433 

.018667 

.019000 

.019267 

.019500 

.021067 

.022667 

.025000 

.026667 

.081667 

.036667 

.042500 

.060333 

.059333 

.076667 

.1200 

.1483 

Inch. 
0. 

.000100 
.000233 
.000334 
.U0U833 
.000333 
.000334 
.000333 
.000833 
.000067 
.000033 
.016234 
.000383 
.000267 
.000233 
.001567 
.001600 
.002333 
.001667 
.005000. 
.005000 
.005833 
.007833 
.009000 
.017834 
.043333 
.0233 

Inch. 
0. 
0. 

Inch. 
0. 

Initial. 
Elastic  limit. 

Tensile  strength. 

0. 

I 

J 

Oeneral  summary. 

Itairile  strength  per  square  inch  of  original  section pounds..  112,000 

Elastic  limit  per  square  inch  of  original  section do . . .    72, 000 

Elongation  per  incn  after  rupture inch..    ^867 

Elongation  per  inch  under  strain  at  elastic  limit do...    002433 

Reduction  in  diameter  at  point  of  rupture..........  do...       .115 

Reduction  in  area  after  rupture, per  cent  of  original  section - . - .  - ■-       40-3 

Position  of  roptui^..... ^ -^^Sikv 

Character  of  broken  si^face ^r  ii // af*  "  i? 

Elongation  of  inch  sectlonfl -i**  '^^*  •" 
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RIFLE-BARREL   STEEL,   .30-GALIBEB. 

No.  6160. 


Marks,  A.  Br-2 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Elonsation 
perinch. 

Successive 

elongation 

per  inch. 

Peimanent 
set 

SuooessiTe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

12,200 

12,400 

12,600 

12.800 

13,000 

18,200 

13,600 

14,000 

14,400 

13,200 

16,000 

16,800 

17,600 

18.400 

19,200 

20,000 

20,800 

21,600 

21,910 

Pounds. 

1,000 

5,000 

10,000 

20,000 

80.000 

40,000 

60.000 

60,000 

61.000 

62,000 

68,000 

64,000 

66.000 

66,000 

68.000 

70,000 

72,000 

76.000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

109,660 

Inch. 
0. 

.000188 
.000333 

.000667 
.001000 
.001867 
.001700 
.002088 
.002067 
.002100 
.010333 
.010800 
.011267 
.011700 
.013667 
.016000 
.016600 
.020167 
.024200 
.027667 
.082967 
.088100 
.044333 
.063000 
.066000 
.0900 

Inch. 
0. 

.000133 
.000200 
.000334 
.000388 
.000367 
.000833 
.000333 
.000084 
.000083 
.006288 
.000467 
.000467 
.000433 
.001867 
.001488 
.001600 
.003567 
.004088 
.008467 
.005300 
.005183 
.006238 
.006667 
.013000 
.0240 

IndL 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit 

Tensile  strength. 

0. 

^ 



Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  109,560 

Elastic  limit  per  square  inch  of  original  section do...    G2,000 

Elongation  per  inch  after  rupture inch..      .1700 

Elongation  per  inch  under  strain  at  elasticlimit do...  .002100 

Reduction  in  diameter  at  point  of  rupture do...       .105 

Reduction  in  area  after  rupture,  percent  of  original  section 37.1 

Position  of  rupture ".85  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  secUons ".10,  ".18,  ".28* 


BitI'*' 


B^- 


j^fit 


^^tli^t'i 


.^•c 


iU^* 


^— 


ISO. 


6262. 


•".ao--     «■« 
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RIFLE-BABBEL   STEEL,   .30-CALIBEB. 
No.  6263. 


Marks,  78  B  R. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Successive 

Total. 

Per  square 

IlK?h. 

Permanent  pennanent 
^^-               set. 

Remark.4. 

Ptmnds, 

200 

1.000 

2,000 

Pounds.          Inch.             Inch. 
1,000    ,    0.                   0. 
5,000          .000133    i      .000183 
10.000   .      ooonoo         aacnm 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

4,000             2D!flOO     .       .QOOesa     !       .000333 

:::::::::::: 

6.000 
8,000 
10.000 

12,  boo 

12.200 
12,400 
12,600 
12,800 
13,000 
13,200 
13,600 
14.000 

30,000    i      .001000          .000367 
40,000    ;      .001333          .UUU833 
60,000    '      .001667          .000834 
60,000           .002033           .000366 

6. 

Elastic  limit. 

61,000    '      .002967 

.000934 

62,000    1      .003983 
63,000    ;      .005600 
64,000    .      .005833 
65,000    1      .006267 

.000966 
.001667 
.000233 
.0004^4 

66,000    1      .006767    j      .000500 
68,000    !      .007967    !      .001200 
70.000     .       .0091.<«              OOllfifi 

14,400    1        72;o66    >      .010267           .001134 
15,200    '        76,000    '      .012567    !      .002300 

16  000    1        80,000    '        Ol.'iatS 

.002466 
.002134 
.003000 
.003166 
.003334 
.003400 
.00393:} 
.005667 
.004833 
.010433 

16,800    ;        84,000 
17.600    1        88,000 
18,400    '        92,000 
19,200             96.000 

.017167 
.020167 
.023333 
o-ifuv;? 

20,000 
20,800 
21,600 
22,400 
23.200 
24,640 

100,000           .030067 

104.000 
108,000 
112,000 
116,000 

.084000 
.089667 
.044600 
.064933 

123,200 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  128.200 

Elastic  limit  per  square  inch  of  original  section do...    60,000 

Elongation  per  inch  after  rupture inch. .      .  1667 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .002083 

Reduction  In  diameter  at  point  Of  rupture do...       .096 

Reduction  in  area  after  rupture,  per  cent,  of  original  section 34. 0 

Podtion  of  rupture 1".  4  from  neck 

Chanoterof  broken  surface silky,  interspersed  with  fine  gnuiulatlon 

Elongation  of  inch  sectionB '■'.IS,  ^26*. ''.OB 


EIFLE-BARREL   STEEL,   .30-CALIBEB. 
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No.  6264. 


Marks,  78  R. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


200 
1.000 
2,000 
4,000 
6,000 
8,000 
10.000 
12.000 
12.200 
12,400 
12,600 
12,800 
13,000 
18,200 
13,400 
13.600 
13,800 
14,000 
14,400 
14,800 
16,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22.400 


■ Elongation 

Pernquarei  Pe'fn^h. 
inch.      , 


Founds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40.000 
60,000 
60,000 
61,000 
62.000 
63,000 
64,000 
65.000 
66.000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
106,000 
112,000 


Successive  i  p^muiiM^nt:  Siirc€«ive 
elongation '  F^^^jn^nt.  permanent 
per  inch.  '  set. 


Remarks. 


I 


Inch. 
0. 

.000183 
.000900 
.000683 
.000967 
.001300 
.001667  ■ 
.002000  , 
.002033  ' 
.002067 
.002133 
.002200 
.009000 
.010067 
.010400  , 


Inch. 


.000133 
.000167 


Inch. 


0. 
0. 


Inch. 


.000334    I. 


.000367 


0. 
0. 


Initial  load. 


.000083  ; I 

.000034  ; 

.000066  ' 

.000067  , I    Elastic  limit. 

.006800  ' 

.001067  I 


.011000 

.000600 

.011667 

.000667 

.012867  ' 

.000700 

.013983  • 

.001566 

.015333  1 

.001400 

.017000 

.001667 

.018338 

.001338 

.020200 

.001867 

.023667  , 

.008467 

.027883 

.004166 

.082600  1 

.004667 

.088000 

.006600 

.044667 

.006667 

.068338  1 

.008666 

.068388 

.016000 

Tensile  strength. 


General  tummary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  112, 000 

Elastic  limit  per  sqnare  inch  of  original  section do..    64,^. 

Elongation  per  incn  lifter  rupture inch..      .2068 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002200 

Bedttction  In  diameter  at  point  of  rupture do...       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.1 

Position  of  mpture at  middle  of  stem 

Qiaracter  of  broken  surface -Vo  ]?5«"*i*^l 

Elongation  of  Inch  sections ".13,  ".88*,  ".18 
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BIFLE-BABBEL   STEEL,   .30-OALIBEB. 
No.  6266. 


Marks,  78  R.  R. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Grauged  length,  3". 


Applied  loadR. 

per  inch. 

Successive 
perlnch. 

Sncceesivc 

Total. 

Per  square 
Inch. 

Permanent  pgnnanent 
^^-        1        set. 

Remarks. 

Pimnds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
18.200 
18,600 
14,400 
16,200 

17,600 
18,400 
19,200 
20,000 
20,870 

IHmnda. 
1,000 
6.000 
10,000 
20,000 
30,000 
40.000 
60.000 
56,000 
66,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64.000 
66,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,350 

Inch. 
0. 

.000100 
.000267 
000600 
!000988 
.001800 
.001600 
.001800 
.001883 
.001867 
.001983 
.010667 
.011788 
.012500 
.013983 
.015500 
.017167 
.021000 
.025000 
.028833 
.034000 
.040000 
.049000 
.058333 
.077000 

Inch. 
0. 

.000100 
.000167 
.000883 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

.000388 
.000367 
.000800 
.000200 

6. 



.000038 
.000034 
.000066 
.008734 
.001066 
.000767 
.001433 

1 

Elastic  limit. 

.001567 
.001667 





.003833 
.004000 
.003833 
.005167 
.006000 
-     .009000 
.009888 
.018667 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  104,860 

Elastic  limit  per  square  inch  of  original  section do...    58,000 

Elongation  per  inch  after  rupture Inch..      .2083 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001933 

Reduction  In  diameter  at  point  of  rupture do...       .185 

Reduction  in  area  afterrupture,per  cent  of  original  section... 4 46.2 

Posi  Jon  of  rupture 1*'.5  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections M4/'.88*,^.U 


RIFLE-BARREL    STEEL,   .30-CALIBER. 
No.  6289. 
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Marks,  A.  I.  G. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

perlnch. 

SucceiBlve 
elongation 
perlnch. 

Pennanent 
set. 

Suecesiiye 

Total. 

Perwmare 
inch. 

permanent 
set. 

Remarks. 

J\mnd8. 
!»0 
1,000 
2.000 
4,000 
6,000 
8,000 
10.000 
12,000 
14,000 
15.000 
15.200 

15,400 

15,600 
15,800 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
28,200 
24,000 
24,800 
25,810 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
70,000 
75,000 
76,000 

77,000 

78,000 

79,000 

80.000 

82,000 

84,000 

86.000 

88,000 

90.000 

92,000 

96.000 

100.000 

104.000 

108,000 

112.000 

116,000 

120.000 

124,000 

126,560 

Inch. 
0. 
.000100 
.000800 
.000638 
.000967 
.001800 
.001688 
.001967 
.002800 
.002467 
.002500 

{    .010000 
.010983 
.011383 
.012167 
.013000 
.014567 
.015783 
.017338 
.019167 
.020338 
.023667 
.027067 
.030667 
.035000 
.0433 
.0500 
.0600 
.0767 

Inch. 
0. 
.000100 
.000200 
.000333 
.000834 
.000383 
.000888 
.000334 
.000833 
.000167 
.000083 
.000600 
.007000 
.000933 
.000400 
.000634 
.000833 
.001567 
.001166 
.001600 
.001834 
.001166 
.003334 
.008400 
.003600 
.004333 
.0063 
.0067 
.0100 
.0167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit 

i 

1 

■ 

0. 

! 

1 

1 





1 

I 





...:..::...:-::::.:--- 

1 

General  summary. 

Tencile  strength  per  sqtuure  inch  of  original  section pounds..  126,560 

Elastic  limit  per  sqaare  inch  of  original  section do...    76,000 

Elongation  per  inch  after  rupture Inch . .     .1700 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002500 

Reduction  in  diameter  at  point  of  rupture do...       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.3 

Position  of  rupture 1  ".5  from  neck 

ehaiBCter  of  broken  surface fine  silky,  dark  gray 

Elongation  of  inch  secUons ".ll,".28«,".l2 
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RIFLE-BARREL    STEEL,    .30-CALIBER. 

No.  6290. 


Marks,  A  I  K. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


PoufuU. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,600 

18,800 

14,000 

14,200 

14,400 

14,600 

14,800 

15,200 

15,600 

16,000 

16,800 

17,600 

18.400 

19,200 

20,000 

20,800 

20,920 


Per  square 
Inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
68,000 
69,000 
70.000 
71,000 
?2,000 
73,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
104,600 


Elongation 
per  inch. 


Inch. 
0. 
.000167 
.000388 
.000667 
.001000 
.001333 
.001667 
.001967 
.002300 
.002333 
.017833 
.017967 


.020000 


.022667 
.025167 
.027400 


.088167 

.0600 

.0600 

.0738 

.1167 


Succeasiye 
elongation 
per  inch. 


Inch, 
0. 
.000167 
.000166 
.000384 
.000833 


.000334 

.000300 

.000333 

.000033 

.005000 

.000634 

.000966 

.001067 

.000833 

.001834 

.002500 

.002233 

.004983 

.005834 

.011833 

.0100 

.0133 

.0434 


I 


Permanent 


I  Succeasive 

permanent 

set. 


Inch, 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  104,600 

Elastic  limit  per  square  inch  of  original  section do...    69^000 

Elongation  per  inch  after  rupture inch..      .2288 

Elongation  per  inch  under  stmin  at  elastic  limit do. . .  .  002338 

Beduction  in  diameter  at  point  ot  rupture do...       .156 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51. 9 

Position  of  rupture 1".6  from  neck 

Character  of  broken  surface fine  silky,  dark  gray 

Elongation  of  inch  sections *.13,  ".SS*.  ".16 


BIFLE-BABREL   STEEL,  .30-CALIBEB. 
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No.  6291. 


Marks,  A  I  W. 

Diameter,  ".505. 

Sectional  area^  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Succearive 
elongation 
perinch. 

Permanent 
set. 

SuccesiTe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
15,600 
15,800 
16,000 

Pmindt. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
70,000 
78,000 
79,000 
80,000 
81,000 
82,000 
88,000 
84,000 
86,000 
88,000 
90,000 
92,000 
96.000 
100,000 
104,000 
106,000 
112,000 
116,000 
120,000 
124,000 
128,000 
182,000 
184,450 

Inch. 
0. 

.000100 
.000800 
.000688 
.000967 
.001800 
.001667 
.001967 
.002333 
.002600 
.002633 
.008767 
.009383 
.009700 
.010688 
.010800 
.012000 
.018000 
.015000 
.016100 
.018067 
.021063 
.023833 
.026888 
.080667 
.066000 
.039667 
.0467 
.0567 
.0767 

Inch. 
0. 

.000100 
.000200 
.000388 
.000684 
.000638 
.000667 
.000600 
.000866 
.000267 
.000033 
.006134 
.000666 
.000667 
.000633 
.000467 
.001200 
.001000 
.002000 
.001100 
.001967 
.002966 
.002800 
.003000 
.003834 
.004333 
.004667 
.007083 
.0100 
.0200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 



"o: 



1 

16,200 

1 

16,400 
16,600 
16,800 
17,200 
17,600 
18,000 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,800 
25,600 
26.400 
26,890 

1 

1 

! 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  184, 450 

Elastic  limit  per  square  inch  of  original  section do...    79,000 

Elongation  per  incn  after  rupture inch..      .1567 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002688 

Reduction  in  diameter  at  point  of  rupture do...       .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37.1 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface v fine  silky,  dark  gray 

Elongation  of  inch  sections ".10,  ".26*, ».  11 
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RIB'LK-BARREL   STEEL,   .30-CALIBEE. 
No.  6292. 


Marks,  78  B  X. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 
•200 
1,000 
2,000 
4,000 
6.000 
8.000 
10.000 
12,000 
14,000 
15,000 
15,200 
15,400 
15.600 
15,800 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,800 
19,600 
20,400 
21,200 
22,000 
22.600 
27.210 


Per  square 
Incn. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
70,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
94,000 
98,000 
102,000 
106,000 
110,000 
113,000 
186,050 


Elongation 
per  Inch. 


Inch. 
0. 
.000100 
.000300 
.000683 
.000967 
.001300 
.001688 
.001967 
.002838 
.002500 
.004667 
.005000 


.006767 
.006600 
.007438 
.008400 
.009633 
.010967 
.011767 
.014000 
.017067 
.021000 
.022500 
.024667 


Successive 
elongation 
per  inch. 


Inch. 


.000100 
.000200 


.000884 
.000333 
.000883 
.000334 


.000167 
.002167 


.000434 
.000833 


.000967 
.001238 
.001884 
.000600 
.002233 
.003067 


.001500 
.002167 
.002966 


Permanent 
set 


Successive 

permanent 

set. 


Remarks. 


Inch. 


Inch. 


Initial  load. 


Klastio  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  186,060 

Elastic  limit  per  square  inch  of  original  section do...    75,000 

Elongation  per  incn  after  rupture inch..      .1583 

Elongation  per  inch  under  strain  at  elastic  limit 002600 

Beductlon  in  diameter  at  point  of  rupture , 125 

Bedaction  in  area  after  rupture,  per  cent  of  original  section 48.8 

Position  of  rupture 'a.2  from  neck 

Character  of  broken  surface nilky  interspersed  with  fine  granulation,  cup  shaped 

Elongation  of  inch  sections ^.20*,  ^.17*,  "^.09 


BIFLE-BABREL   STEEL,    .30-CALIBER. 
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No.  6293. 


Marks,  78  B  R  X. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elonsation 
perinch. 

Succearive 

elongation 

perinch. 

rermanent 

8et. 

Successive 

permanent 

set. 

Inch. 
0. 
........... 

Total. 

Per  square 
inch. 

Remark  <. 

Pounds. 
200 
1,000 
2.000 
4,000 
6,000 
8,000 
10,000 
12,000 
12.400 
12,800 
13,200 
18.600 
14,000 
14,200 
14,400 
14,800 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
26,520 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
62,000 
64,000 

68,000 

70,000 

71,000 

72,000 

74,000 

76,000 

78.000 

80,000 

84.000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,000 

112,000 

116,000 

120,000 

132,600 

Iwh. 
0. 

.000167 
.000800 
.000683 
.000967 
.001300 
.001683 
.001967 
.002088 
.002100 
.002200 
.002267 
.002333 
.002367 
.008967 
.006467 
.006800 
.008938 
.009967 
.011800 
.014967 
.017283 
.019800 
.022400 
.025183 
.028738 
.082867 
.086683 
.042300 

Inch. 
0. 
.000167 
.000183 
.000338 
.000334 
.000333 
.000333 
.000334 
.000066 
.000067 
.000100 
.000067 
.000066 
.000084 
.001600 
.001500 
.002888 
.000683 
.001084 
.001883 
.008167 
.002266 
.002667 
.002600 
.002733 
.008600 
.004184 
.008766 
.006667 

Inch. 
0. 
0. 

Initial  load. 

1 

Elastic  limit. 

1 

! 

1 

1 

1 

1 

1 

1 

:: i 

1 

1 

1 



■ 



:::'::.  "'i 

......    ...L 

' 

Tensile  strength. 

• 

General  summartf. 

Tensile  strength  per  square  inch  of  original  section pounds. .  132, 600 

Elastic  limit  per  square  inch  of  original  section do. ..    71,000 

Elongation  per  Inch  after  rupture inch. .      .  1500 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  002367 

Redaction  In  diameter  at  point  of  rupture do. . .       .136 

Reduction  in  area  after  rupture,  per  cent  of  origina  1  se<-t ioti 46. 2 

Position  o!  rupture "1.03  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections ^27»  ".11^07 
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RIFLE-BARREL   STEEL, 
No.  6294. 


.30-CALIBER. 


Marks,  78  B  R  *. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loadfl. 

Elonsatfon 
per  inch. 

Inch. 
0. 

.000183 
.000800 
.000667 
.001000 
.001833 
.001667 
.002083 
.002067 
.002133 
.002200 
.002300 
.002400 
.002400 
.002433 
.002467 
.002500 
.008067 
.008500 
.009633 
.010700 
.013633 
.015400 
.021467 
.021900 
.023800 
.026400 
.030733 
.034400 
.089067 
.045067 

Successive 
elongation 
perlncH. 

Inch. 
0. 

.000133 

.000167 

.000367 

.000833 

.000833 

.000334 

.000866 

.000034 

.000066 

.000067 

.000100 

.000100 
0. 

.000033 

.000084 

.000033 

.005567 

.000433 

.001133 

.001067 

.002983 

.001767 

.006067 

.000483 

.001900 

.002600 

.001333 

.003667 

.0W667 

.006000 



Permanent 
set. 

Successive 

permanent 

set. 

Inch, 
0. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

71,000 

72,000 

73,000 

74,000 

75,000 

76,000 

78.000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,000 

112,000 

116,000 

120,000 

130,500 

Remarks. 

PoundB. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 

Inch. 
0. 
0. 

Initial  load. 

1 

1 

.\\\\\\\\V.'.\.... v..' '.'.'.'. 

1 

Elastic  limit 



• 

1 

1 

1 

1 

26,100 

' 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  130,500 

Elastic  limit  per  square  inch  of  original  section do...    74,000 

Elongation  per  Inch  after  rupture inch..      .1633 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002500 

Reduction  In  diameter  at  point  of  rupture do...       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.1 

Position  of  rupture ".6fromneck 

Character  of  broken  surface fine  silky;  cupshaped 

ElongaUon  of  inch  sections ^09,''.80»,^10 


BIFLE-BARBEL   STEEL, 

No.  6306. 
Marks,  A  I  B. 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


30-CALIBEB. 
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Applied  loads. 

Elonsation 
perinch. 

Sncceasive 

elongation 

perinch. 

Permanent 
set. 

SnccesBiye 

permanent 

set. 

Remarks. 
Initial  load. 

Elastic  limit. 
Tensile  strength. 

Total. 

Per  square 
inch. 

Pounds. 
'       200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
14,400 
14,600 
14,800 
15,000 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,510 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50.000 
60,000 
70,000 
72,000 
78,000 
74,000 
75,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
106,000 
112,000 
116,000 
120,000 
122,560 

Inch. 
0. 

.000100 
.000267 
.000600 
.000968 
.001800 
.001688 
.001967 
.002838 

Inch. 
0. 
.000100 
.000167 
.000688 
.000688 
.000867 
.000683 
.000834 
oaoaeA 

Inch. 
0. 
0. 

Inch, 
0. 

0. 

.002400    1      .000067 
.002488          .OOOGfiS 

.011000 
.011838 
.012000 
.012000 
.018883 
.016667 
.020667 
.028667 
.027333 
.084667 
.036767 
.042000 
.050767 
.060000 
.060000 

.008567 
.000888 

.000667 
.000600 
.001238 
.002834 
.004000 
.008000 
.008666 
.007334 
.002100 
.005233 
.008767 
.009238 
.020000 

i 

1 

1 

1 i                     1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  122,560 

Elastic  limit  per  square  inch  of  original  section do...    78,000 

Elongation  per  inch  after  rupture inch..      .1888 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002483 

Reduction  in  diameter  at  point  of  rupture do...        .146 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.1 

Position  of  rupture 1^34  from  neck 

Character  of  broken  surface fine  silkv,  cup  shaped 

Elongation  of  inch  aeetioiu ^.11,^29*,^16 
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BIFLE-BABBKL   8T££L,   .30-GALIBEB. 

No.  6307. 


Marks,  A  I  B  1. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10.000 
12.000 
14,000 
15,000 
16,000 
16,200 

16,400 

16.600 
16.800 
17,200 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
28,200 
24.000 
24,800 
27,890 


I 

Elongation 

PersQuarei  Per&ich. 
inch.      I 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
70,000 
75,000 
80,000 
81,000 

82,000 

83,000 
84,000 
86,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120,000 
124,000 
139,450 


Itich. 
0. 
.000067 
.000800 
.000667 
.001000 
.001833 
.001700 


.002367 
.002667 
.002738 
.002800 


.008000 
.008483 
.006738 
.010000 
.011287 
.013600 
.016000 
.018667 
.020667 
.028600 
.026667 
.080000 
.084000 
.038667 


Successive 
elongation 
per  inch. 


Inch. 
0. 

.000067 
.000238 
.000867 


.000367 
.000333 
.000384 
.000200 
.000166 
.000067 
.000683 
.004667 
.000438 
.000300 
.001267 
.001267 
.002288 
.002500 
.002667 
.002000 
.002888 
.003167 


.004000 
.004667 


Permanent 
set 


Inch. 


Sucoessive  | 

permanenti 

set. 


Remarks. 


Inch.      \ 
0.  .  Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 
Tensile  strength  per  square  inch  of  original  section pounds . .  1 39, 450 


Elastic  limit  per  square  inch  of  origin^  section do...    81,000 

Elongation  per  incn after  rupture inch.. 


.1467 


Elongation  per  inch  under  strain  at  elastic  limit do ...  .  002800 

Reduction  in  diameter  at  point  of  rupture do. . .       .  09 > 

Reduction  in  area  after  rupture,  per  cent  of  original  section 84.0 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky,  interspersed  with  fine  granulation  radiating  from  the 

center. 
Elongation  of  Inch  sections *.  10, ".  24* 'MO 


RIFLE-BABBEL   STEEL,   .30-OALIBEB. 
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No.  6308. 
Marks,  A  I  Y. 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


AppUed  loads. 

EloneatioD 
per  inch. 

Succeasiye 
elongation 
|)er  incli. 

Permanent 
set. 

Succeasive 

permanent 

set. 

Total. 

Per  square 
inch. 

Remarks. 

Pmmdi. 
200 
1,000 
2,000 
4.000 
6,000 
8,000 
10,000 
12,000 
13,400 

13,600 

13,800 
14,000 
14,200 
14,400 
14,800 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
19,900 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
67,000 

68,000 

69,000 
70,000 
71,000 
72,000 
74,000 
76.000 
80,000 
84,000 
88,000 
92,000 
96,000 
99,500 

Inch. 
0. 

.000100 
.000883 

.000667 
.001000 
.001367 
.001700 
.002167 
.002883 
/    .003383 
\    .019838 
.020883 
.020933 
.022000 
.023167 
.025883 
.028000 
.084000 
.041000 
.060000 

.063333 

Inch. 
.0 

.000100 
.000233 
.000334 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 



.000333 

.000867 
.000333 
.000467 
.000166 
.001000 
.016000 
.001000 
.000600 
.001067 
.001167 
.002166 
.002667 
.006000 
.007000 
.009000 
.018383 
.020000 

0. 

Elastic  limit 

1 

' 

1 

1 

Tensile  strength. 

1 

i 

General  summary. 

Tensile  strength  per  squaie  inch  of  original  section pounds..    99,500 

Elastic  limit  per  square  inch  of  original  section do...    67,000 

Elongation  per  inch  after  rupture *. inch..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002838 

Reduction  in  diameter  at  point  of  rupture do...       .165- 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54. 6 

Position  of  rupture r'.6  from  neck 

cniaracter  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections 'ClS, '^41*,  ^1& 
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RIFLE-BABREL   STEEL,   .30-GALIBER. 
No.  6309. 


Marks,  A  I  R  1. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  load& 

Ulongatioii 
per  Inch. 

Inch. 
0. 

.000100 
.000888 
.000667 
.001000 
.001367 
.001700 
.002067 
.002400 
.016333 
.017667 
.019867 
.022667 
.027767 
.032383 
.088333 
.046667 
.055388 
.068333 

Successiye 
elongation 
perlnch. 

Inch. 
0. 
.000100 
.000283 
.000834 
.000383 
.000867 
.000833 
.000867 
.000883 
.013988 
.001334 
.002200 
.002800 
.005100 
.004566 
.006000 
.008334 
.008666 
.018000 

Permanent 
set. 

Inch. 
0. 
0. 

Sucsceaslve 

pennanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
inch. 

20O 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,800 

14,000 

14,200 

14,400 

16,200 

16,000 

16,800 

17,600 

18,400 

19,200 

20.000 

21,090 

Pounds. 
1,000 
6.000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
69,000 
70,000 
71,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
106,450 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 



General  sumTnary. 

Tensile  strength  per  square  Inch  of  original  section pounds..  105,450 

Elastic  limit  per  square  inch  of  oriJBinal  section do...    69,000 

Elongation  per  inch  after  rupture inch..      .2200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002400 

Seduction  in  diameter  at  point  of  rupture do...       .165 

Seduction  in  area  after  rupture,  per  cent  of  original  section 64.6 

Position  of  rupture ....  1''.4  from  neck 

Character  of  broken  surface .'.'..'.*.'."..'..  fine  silky,  cup  shaped 

Elongation  of  inchsections ...  *,18,*.84*,*.19 


BIFLE-BABBEL   STEEL,   .30-CALIBEB. 
No.  6310. 
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Marks,  A  I  R  R  1. 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  lo&ds. 

ElongatloD 
per  inch. 

Succeaslve 
elongation 
perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12.000 

18,000 

13,200 

18,400 

18,600 

14,000 

14,400 

16,200 

16,000 

16,800 

17,600 

18,400 

19,200 

20,420 

Ptmnds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
66,000 

67,000 
68,000 
70,000 
72,000 
76.000 
80,000 
84,000 
88,000 
92,000 
96,000 
102,100 

Inch. 
0. 

.000100 
.000888 
.000667 
.001000 
.001388 
.001700 
.002083 
.002200 
.016667 
.017400 
.018600 
.020867 
.022888 
.027067 
.082167 
.087400 
.046000 
.068667 
.066667 

Inch. 
0. 
.000100 
.000288 
.000884 
.000888 
.000888 
.000867 
.000383 
.000167 
.014467 
.000783 
.001200 
.001767 
.001966 
.004784 
.006100 
.006288 
.007600 
.008667 
.012000 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 
Elastic  limit. 

Tensile  strength. 

0. 

» 

General  summary. 

Tensile  strength  per  square  inch  of  orignal  section pounds..  102,100 

£lajatic  limit  per  square  inch  of  original  section do...    66,000 

Elongation  per  inch  after  rupture inch..     .2167 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002200 

Reduction  in  diameter  at  point  of  rupture do...       .156 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51.9 

Position  of  rupture l".4from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ''.12,  ^38*, '^'.20 
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BIFLE-BARREL    STEEL,   .30-CALlBER. 


No.  6311. 

Marks,  A  1  R  2. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
perinch. 

.Successive 
elongation 
perinch. 

Permanent 
set. 

BucceeBive 

permanent 

set 

Inch. 
0. 

Remarks . 

Total. 

Persqtiare 
inch. 

PoutuU. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

14,200 

14,400 

14,600 

14,800 

15,000 

15,200 

15,600 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

20,800 

22,600 

J\)und8. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

71,000 

72,000 

73,000 

74.000 

75,000 

76,000 

78,000 

80.000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

113,000 

Inch. 
0. 

.000067 
.000600 

.000683 
.001000 
.001333 
.001667 
.002000 
.002367 
.002400 
.002483 
.014000 
.014667 
.015500 
.016333 
.017833 
.019833 
.022667 
.028333 
.033000 
.038333 
.045000 
.053333 

Inch. 
0. 

.000067 
.000233 

.000867 
.000838 
.000834 
.000888 

.000367 
.000033 
.000038 
.011567 
.000667 
.000883 
.000833 
.001500 
.002000 
.002834 
.005066 

Inch. 
0. 
0. 

Initial  load. 
Elafltlo  limit. 

Tensile  strength. 

0. 

.004667 
.005333 

.006667 
.0083:13 

• 

(ieneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  118,000 

Elastic  limit  per  square  inch  of  original  section do...    72,000 

Elongation  per  inch  after  rupture inch..      .1967 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002488 

Reduction  in  diameter  at  point  of  rupture do. ..       .  125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.8 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections 'MS,  ".33*,  *.18 


SIFLV-BABBEL   STEEL,  .aO-OALIB£B. 
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No.  6312. 
Marks,  AIBR2. 
Diameter/'.505. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3''. 


Applied  UmOjl 

IDoiiffatiOD 
permch. 

SdccoflilTO 
elongation 
per  Inch. 

Permanent 
eet. 

Saoceslye 

RemfLrkM. 

Total. 

Persqiiaze 
Inch. 

200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
15,000 
15,200 
15,400 
15,600 
16,000 
16,800 
17,600 
18,400 
10,200 
20,000 
21,600 

Anmdf. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
70.000 
75,000 
76,000 
77,000 
78,000 
80.000 
84,000 
88,000 
02,000 
06,000 
100,000 
106,000 

Inch. 
0. 

.000188 
.000888 

.000667 
.001000 
.001888 
.001700 

.002888 
.002500 
.OEW 
.028888 
.026888 
.027167 
.082888 
.068000 
.044667 
.068888 
.065000 

Inch. 
0. 

.000188 
.000200 
.000684 
.000888 

:000867 
.000800 
.000688 

.000167 
.020267 
.001066 
.001500 
.001884 
.005166 
.005667 
.006667 
.000166 
.011167 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

General  tummary. 

Tensile  strength  per  iqiiare  inch  of  orlfflnal  section pounds..  106,000 

Slastic  limit  per  sqnare  inch  of  original  section do...    75.000 

Elongation  per  inch  after  rupture  inch..     .2183 

IDongation  per  inch  under  Runain  at  elastic  limit do...  .002600 

Beductionin  diameter  at  point  of  rupture do...       .145 

Beductlon  in  area  after  rupture,  per  cent  of  original  section 40.1 

Position  of  rupture 1".29  from  neck 

Cbaracterof  broken  surface fine  silky 

longatlon  of  inch  sections ".29*,  ".28*,  ".12 

H.  Doc.  800 14 
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RIFLE-BABBEL   STEEL,   .30-GALIBEB. 


No.  6313. 


Marks,  A  I  R  3. 
Diameter,  ".605. 
Sectional  area  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Succeflsive 
elon^tion 
per  inch. 

Permanent 
set. 

SnocesBive. 

permanent 

set. 

1 

1 

Total. 

PersQuare 
inch. 

Remarks. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,600 

13.800 

14.000 

14,200 

14,400 

14,800 

15,200 

16,000 

16,800 

17,600 

1    18,400 

19,200 

20,000 

20,560 

PoutuU. 

10,000 
lUOOO 

10,  mi 
Tio,  axi 

tA\.  I¥l0 
l>.  I.H.Rh 
^'.^,  HM 
TlilN'ti 
■;i.l1NI 
T-.  lll•'^ 

i    \.   INH> 

Tl.,  iHhi 

.VI,  ^HHj 
-I'lNIII 

'>r,  mm 

m]  (too 
1112,  tm 

Inch, 
0. 

.000100 
.000800 
.000667 
.001000 
.001338 
.001667 
.002033 
.002267 
.002300 
.019338 
.020433 
.021433 
.022833 
.026000 
.031000 
.037000 
.015000 
.054383 
.068000 
.095667 

Inch, 
0. 

.000100 
.000200 

.000388 
.000883 
.000334 
.000366 
.000234 
.000033 
.017033 
.001100 
.001000 
.001400 
.003167 
.005000 
.006000 
.008000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 

1 



............ 

.009333 
.013667 
.027667 



Tensile  strength. 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  102,800 

Elastic  limit  per  square  inch  of  original  section do...    ^^Wi 

Elongation  per  inch  after  rupture inch..     ,2367 

Elongation  per  inch  under  strain  at  elastic  limit '."  do...  .002300 

Reduction  in  diameter  at  point  of  rupture do...       .165 

Reduction  in  area  after  rupture,  per  cent  of  original  section  W.  6 

Position  of  rupture "  1''.6  from  neck 

Character  of  broken  surface fine  silk\',  cup  shaped 

Elongation  of  inch  sections ..       ''.IS, ''.4D*,  \l6 


BIFLS-BASBEL   STEBL,  .dO-OALIBSB. 
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No.  «314. 


Marks,  A  I B  R  8. 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  8". 


AppUed  loAda. 

Eloiuntion 
perlnch. 

SnooeMlTe 

elongation 

perlnch. 

set. 

SuooevlYe 
permanent 

set 

Remarln. 

Total. 

Peraqpaze 
inch. 

i'knmdf. 
200 
1.000 
2,000 
4,000 
6,000 
8.000 
10.000 
12,000 

14,000 

14.200 
14,400 
14.800 

15,200 
16,000 
16,800 
17,600 
18,400 
19.420 

J\mnds, 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 

70,000 

71,000 
72.000 
74,000 
76.000 
80,000 
84,000 
88,000 
92,000 
97,100 

Inch. 
0. 
.000100 

.000667 
.001000 
.001888 
.001667 
.002000 
/    .002888 
\    .026667 
.027888 
.028888 
.060667 
.064888 
.041667 
.060788 
.062000 
.078000 

Inch. 
0. 

.000100 
.000288 
.000884 
.000838 
.000883 
.0008»i 
.000888 
.000688 
.024884 
.000666 
.001000 
.002884 
.006666 
.007884 
.000066 
.011267 
.016000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

Oenerai  summary. 

TensOe  strength  per  square  inch  of  original  section pounds..    07,100 

Elastio  limit  per  square  inch  of  original  section , do...    70,000 

Blongation  per  inch  after  rupture inch..     .2467 

Blongation  per  inch  under  strain  at  elastic  limit do...  .002888 

Bednction  in  diameter  at  point  of  rupture « do...       .175 

Reduction  in  area  after  rupture,  per  cent  of  original  section 57.2 

Position  of  ruptore 1".4  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

EloDgmtion  of  inch  sections ".14,  ^S**,  *.21 
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SIFLB-BARBBL  8TEBL,  .  9(K)ALIBBB. 


No.  6317. 
Marks,  78  U. 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  Inadti. 

Elonffatton 
per  inch. 

Sncceasive 
elongation 
perinch. 

Pennanent 
set 

SnccesBive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

15,000 

15,200 

15,400 

15,600 

16,000 

16,400 

16,800 

17,600 

18,400 

19,200 

20,000 

20,800 

21,600 

22,400 

28,200 

25,820 

1,000 
5,000 
10,000 

ao,ooo 
:»,ooa 

^i,Ot)0 
.^0,000 
00,000 
70,000 
75,000 
76,000 
77,000 
78,000 
SO,  000 
8-2,000 
M,000 
S«,000 
B2,000 
S6p000 
100,000 

im.ooo 

ll2.0i>.> 

llfiJKHl 

Inch. 
0. 

.000067 
.000600 
.000688 
.001000 
.001888 
.001667 
.002000 
.002867 
.002588 
.009838 
.010000 
.010883 
.011888 
.012267 
.018667 
.016667 
.019783 
.022667 
.026000 
^080000 
.034000 
.039883 
.046500 

Inch. 
0. 

.000067 
.000288 
.000688 
.000867 
.000883 
.000684 
.000883 
.000667 
.000166 
.006800 
.000667 
.000383 
.001000 
.000981 
.001400 
.008000 
.008066 
.002984 
.003333 
.004000 
.004000 
.005838 
.007167 

Indi. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elasticlimit. 

Tensile  strength. 

0. 

Oenercd  mmimary. 

TenfiQe  strength  per  square  inch  of  original  section ponnds..  126,600 

Elastic  limit  per  square  inch  of  original  section do...    75.000 

Elongation  per  incn  after  rupture inch..     .1788 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002688 

Reduction  in  diameter  at  point  of  rupture do...       .186 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  ol  inch  sections ^10/.dO*,^12 


RIFLE-BABBEL   STEEL,   .30-OALIBBB. 

No.  6318. 
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Marks,  78  U  B. 

Diameter,  ".606. 

Seddonal  area,  .20  square  inch. 

Gauged  length,  3". 


ApplU 
Total. 

Id  loads. 

Per  square 
inch. 

Elonntloii 
permch. 

Sueoessiye 
elongation 
perinch. 

Pennanent 
set 

SuocesriTe 

permanenir 

set 

Remarks. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

18,600 

18,800 

14,000 

14,200 

14,400 

14,800 

15.200 

15,600 

16,000 

16,800 

17,600 

18,400 

20,210 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60.000 
60,000 
68,000 
69,000 
70,000 
71,000 
72,000 
77,000 
76,000 
78,000 
80,000 
84,000 
88,000 
02,000 
101,060 

InefL 
a 

.000100 
.000800 

.000688 
.000967 
.001888 
.001667 
.002000 
.002267 
.021000 
.022888 
.028267 
.024888 
.026888 
.029888 
.082000 
.086167 
.042500 
.061667 
.062000 

Inch. 

a 

.000100 
.000200 
.000888 
.000884 

.000866 
.000884 
.000883 

.000267 
.018788 
.001388 
.000984 
.001066 
.002000 
.008000 
.002667 
.008167 
.007888 
.009167 
.010888 

Ineh, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  stren^. 

0. 

Oeneral  mmmary. 

TensQe  strength  per  square  inch  of  original  section pounds..  101,060 

Elastic  limit  per  square  inch  of  original  section do...    68,000 

Elongation  per  Inch  after  rupture inch..     .2133 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002267 

Reduction  in  diameter  at  point  of  rupture do...       .165 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51.9 

Position  of  rupture 1^.1  from  neck 

C!haiacter  of  broken  surface tine,  silkr,  cup  shaped 

Ekagatioa  of  inch  sections <84*,  "^.19,  ^u 
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RIFLE-BABBEL   STEEL,   .30-OALIBEB. 


No.  6337. 

Marks,  S. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

per  inch. 

SncoesBiye 
elongation 
perinch. 

Permanent 
set 

SnoceotlTe 

permanent 

set. 

Remarks. 

Total. 

PerMuare 
indi. 

Poundt. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 

14,000 

14,200 
14,400 
14,600 
14,800 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
26,410 

Pound*. 
1,000 
5.000 
10.000 
20,000 
80,000 
40,000 
50,000 
60,000 

70,000 

71,000 
72,000 
73,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
182,060 

Inch. 
0. 

.000100 
.000900 
.000683 
.000967 
.001300 
.001633 
.001967 
f    .002333 
t    .004200 
.004533 
.004967 
.006300 
.006767 
.007000 
.007833 
.008900 
.011067 
.018333 
.015700 
.018000 
.020700 

Inch. 
0. 

.000100 
.000200 
.000833 
.000884 
.000833 
.000883 
.000384 
.000366 
.001867 
.000333 
.000434 
.000333 
.000467 
.001233 
.000833 
.001067 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

.002167 
.002266 
.002867 
.002300 
.002700 



:::::::::::: 





Oeneral  nmvmary. 

Tensile  strength  per  square  inch  of  original  section poands..  182,060 

Elastic  limit  per  square  inch  of  original  section do. . .    70, 000 

Elongation  per  incn  after  rupture inch . .     .1600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002838 

Reduction  in  diameter  at  point  of  rupture do. . .       .125 

Reduction  in  area  after  rupture,  per  cent  ol  original  section 48.8 

Position  of  rupture 1".6  from  neck 

Character  of  broken  surface flne^silky 

Elongation  of  inch  sections ".09,  ".29*, '.10 


RIFLE-BARREL   STEEL,   .30-OALIBES. 
No.  6338. 


215 


Marks,  C  S. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


AFpUedloadB. 

perfnch. 

SuccesBiTe 
elongation 
perinch. 

Pennanent 
set. 

SuccesBiTe 

pennanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
inch. 

FmimU. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
18,200 
13,400 
13,600 
18,800 
14,000 
14,400 
14,800 
16,200 
16,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
25,100 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
125,600 

Inch. 
0. 
.000100 
000900 
.000683 
.001000 
.001883 
.001700 
.002000 
.002283 
.006667 
.007267 
.007667 
.008000 
.009233 
.010233 
.011383 
.012100 
.013667 
.016433 
.018667 
.021700 
.024383 
.028000 

Inch. 
0. 

.000100 
000200 
.000838 
.000367 
.000838 
.000367 
.000300 

.0(H4S4 
.000600 

.000400 
.000333 
.001233 
.001000 
.001100 
.001067 
.001167 
.002866 
.002234 
.008033 
.002638 
.003667 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  125,600 

Elastic  limit  per  square  inch  of  original  section do...    66,000 

Elongation  per  inch  after  rupture inch..     .1600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002283 

Reduction  in  diameter  at  point  of  rupture do...       .126 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.3 

Position  of  rupture l''.48from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections '>'.11,^.27*,''.10 
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BIFLE-BARREL   STEEL,   .dO-CALIBSB. 

No.  6339. 


Marks,  S  igi 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loodfi. 

Elongation 
perlnch. 

SucoesBive 
elongation 
perlnch. 

Peimanent 
set. 

Sncceadve 
set 

Remark!. 

Total. 

Pernauare 
Inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,800 

14,000 

14,200 

14,400 

14,600 

14,800 

15,200 

15.600 

16,000 

16.800 

17,600 

18.400 

19,200 

20,000 

26,780 

Pounds. 
1,000 
■\<J00 

10,OtiO 
JJ.OCHJ 
30.000 

50JJ(10 

fio.aio 

I3i*,000 
7(\0(X> 

TI.QQO 

7(1  O0f> 
7H.0UO 

HK.ilOO 

s:f2,(yoo 

yti.ijGO 
imi,(joo 

Inch. 
0. 

.000100 
.000388 
.000667 
.001000 
.001867 

.001 inn 

.0012(^7 
.0(^G&^ 
,00&000 
.0(H>l3a 

.O&7:.0O 
.  (l(JN-«7 

.010  too 

.0Jf^l67 

Inch. 
0. 

.000100 
.000283 
.000334 
.000333 
.000367 
.000366 
.000300 
.000334 
.001566 
.000334 
.000366 
.000867 
.000433 
.000900 
.000967 
.001867 
.001438 
.002567 
.002600 
.002866 
.002800 

Inch. 
0. 
0. 

Inch, 
0. 

IniUal  load. 
ElasUc  limit 

Tensile  strength. 

.000088 

.000083 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  188,650 

Elastic  limit  per  square  inch  of  original  section do...    69,000 

Elongation  per  inch  after  rupture inch..      .1638 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002367 

Reduction  in  diameter  at  point  of  rupture do. . .       .126 

Reduction  in  area  after  rupture,  per  cen  t  of  origi  nal  section 43. 8 

Position  of  rupture 1".44  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections *.09,  ".28",  ".12 


RIFLK-BABBEL   STEEL,  .30-OALIBEB. 

No.  6840. 
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Marks,  S  S  <>. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

EloDffatioii 
perlnch. 

Sncceniye 

elongation 

perlnch. 

Pennanent 
Bet 

Snocenlye 
set 

Remarks. 

Total. 

Persqpaie 
inch. 

Pirnndt. 
20O 
1,000 
2,000 
4,000 
6,000 
8,000 
10,200 
12,000 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 
15,200 
15,600 
16,000 
16,800 
17.600 
18,400 
19,200 
20,000 
26,710 

Pound$. 

1.000 

■lO.J.MIl.t 

7u,*jyo 
ihim 

72,000 
73.  €00 
7^,000 

711,000 

:x,ooo 

ftO,UO0 

8SJI0Q 
9-2.000 
9G.000 
lOO.OOO 
133, 6M 

Inch. 
0. 
.000100 
.000888 
.000667 
.001000 
.001888 
.001700 
.002067 
.002488 
.002588 
008000 
.004600 
.006088 
.005600 
.006088 
.006900 
.006000 
.010000 
.012667 
.014800 
.017888 
.019667 

IndL 
0. 
.000100 
.000283 
.000334 
.000888 
.000888 
.000867 
.000867 
.000866 
.000100 
.000467 
.001600 
.000488 
.000467 
.000488 
.000967 
.001100 
.002000 
.002667 
.001888 
.002888 
.002884 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

Qeneral  mmmary. 

Tensile  strength  per  square  inch  of  oriffinal  section ponnds..  188,650 

Blastic  limit  per  square  inch  of  original  section do...    70,000 

Elongation  per  inch  after  rupture inch..     .1467 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002488 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Seduction  in  area  after  rupture,  per  cent  of  original  section 48.8 

Position  of  rupture l."06  from  neck 

Cbaracter  of  broken  surface flne,silky 

Etoogstiaii  of  inch  secttoos ''.^S^,''.i4f,.(rf 
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BIFLE-BABREL   STEEL,   .30-OALIBEB. 

Barrel  Steel,  Annealed  in  Charooal. 
No.  6367. 


Marks,  SCt{>. 

Diameter  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  8". 


Applied  loadB. 

Elongation 
per  inch. 

Successiye 
elongation 
perlnch. 

Permanent 
set. 

SuccesBiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,600 
12,000 
12,400 
12,800 
13,600 
14,400 
16,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
22,600 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
61,000 
62,000 
68,000 
64.000 
66,000 
66,000 
68,000 
60,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
U3,000 

Inch. 
0. 

.000100 
.000800 

.000683 
.000967 
.001383 
.001633 
.001667 
.001700 
.001733 
.001767 
.006333 
.007000 
.007883 
.009087 
.010167 
.011283 
.014367 
.016333 
.018667 
.021333 
.025600 
.028900 
.033167 
.037400 
.043333 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000366 
.000300 
.000084 
.000083 

.000034 
.004666 
.000667 
.000833 
.001234 
.001100 
.001066 
.003134 
.001966 
.002334 
.002666 
.004267 
.003300 
.004267 
.004233 
.006033 

Inch. 

0. 

0. 

Inch. 
0. 

Initial  load. 
ElajBtic  limit 

Tensile  strength. 

0. 

Omeral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  113,000 

Elastic  limit  per  square  inch  of  original  section do...    64,000 

Elongation  per  inch  after  rupture inch..     .1500 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Reduction  in  diameter  at  point  of  rupture do...       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture IM  from  neck 

Chaiucter  of  broken  surface silky,  interspersed  with  fine  granulation 

Elongation  of  inchsections *18,''.23»,*.11 


RIFLB-BABBEL  8TBBL,  .aO-OALIBEB. 
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HoLiiOw  Speoimen  from  Butt  of  Babbel  afteb  Special  Treat- 
ment. 


No.  6369. 

Marks,  S  O. 

Exterior  diameter,  ".588. 
Interior  diameter,  ".295. 
Sectional  area,  .203  square  inch. 
Gauged  length,  3". 


Applied  loadfl. 

Elongation 
permch. 

Successive 
eloncation 
perinch. 

Pennanent 
set. 

Sucoessiye 
set. 

Remarks. 

Total. 

Per  square 
inch. 

Ptmnds. 
208 
1,015 
2,080 
4,060 
6,090 
8,120 
8,323 
8,526 
8,729 

8,982 

9  185 

9  338 

9,541 

9,744 

9,947 

10,160 

10,556 

10,962 

li;868 

11,774 

12,180 

12^992 

13,804 

14,616 

15,428 

16,240 

17,052 

17,864 

18,676 

10,488 

20,300 

21,960 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 

S'Sffi 
42,000 

48,000 

44,000 
45,000 

47,000 
48,000 
49,000 
60,000 
62,000 
54,000 
56,000 
58,000 
60,000 
HOOO 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
108,280 

Inch. 
0. 
.000133 
.000333 
.000667 
.001000 
.001338 
.001400 
.001467 
.001567 

.001738 
.001938 
.002100 
.002367 
.003833 
.004933 
.005300 
.006667 
.007667 
.008667 
.010067 
.011000 
.018400 
.016088 
.019067 
.021700 
.026633 
.029338 
.088788 
.089267 
.045888 
.054667 

Inch. 
0. 

.000138 
.000200 
.000334 
.000833 
.000833 
.000067 
.000067 
.000100 

.000166 
000200 
.000167 
.000267 
.001466 
.001100 
.000367 
.001367 
.001000 
.001000 
.001400 
.000983 
.002400 
.002633 
.003064 
.002688 
.003983 
.008700 
.004400 
.005534 
•006066 
.009884 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit  not  well 
defined. 

0. 

.008333 

.006338 

Tensile  strength. 

Oeneral  summary. 

TenMle  strength  per  square  inch  of  original  section ...pounds..  106,280 

Elastic  limit  per  square  inch  of  originiQ  section,  not  well  defined do...    48,000 

Elongation  per  inch  after  rupture inch..     .1633 

Elongation  per  inch  under  strain  at  eUuitic  limit do...  .001667 

Reduction  in  diameter  at  point  of  rupture  (exterior) do...       .078 

Position  of  rupture l^.e  from  neck 

Character  of  broken  surface granular85peroent,  silky  15  per  cent 

BloDgatioQofinohaecttoiiB ''.U,^25*,M8 


220  KIFLE-BAIUSEL  STEEL,  .dD-CALIBBB. 

SohUED  Babrel  AnneaIiED  in  Chasooal. 

No.  6373. 

Marks,  SCL. 

Diftmeter,  ''.505. 

Sectional  area,  .30  square  inch. 

Graged  length,  3''. 


Applied  kMda. 

Ekmmtkm 
perBch. 

SnooeiriTe 
ekawfttkn 
perlnch. 

Fnumnent 

msL 

SnooeiriTe 

_^ 

ToUL 

FerMoare 

pennanent 

P&mmU. 
200 

1.000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,000 
U,20O 
11,400 
11,000 
11,800 
12,000 
12,400 
12,800 
13,000 
14,400 
16,200 
16.000 
16,800 
17,600 
18,400 
19,200 
20,000 
22,790 

Pomrndg, 
1,000 
6.000 
10,000 
20,000 
30,000 
40.000 
60,000 
56,000 
66,000 
67,000 
66,000 
50,000 
60,000 
62,000 
64.000 
68,000 
72,000 
76.000 
80.000 
84,000 
88,000 
92.000 
96,000 
100,000 
113,960 

IndL 
0. 

.000183 
.000338 

!  001000 

.001367 
.001700 
.001883 
.001900 
.008667 
.006667 
.007067 
.007783 
.000967 
.010833 
.012867 
.014667 
.017867 

.oaoioo 

.023000 
.027000 
.080^67 
.0SS067 
.040833 

IndL 
0. 

.000183 
.000200 
.000634 
.000833 
.000967 
.000833 
.000133 
.000067 
.001767 
.002000 
.001400 
.000666 
.001634 
.000966 
.002534 
.001800 
.008200 
.002283 

002900 
.004000 
.008767 
.004300 
.006766 

IndL 
0. 
0. 

IndL 
0. 

Initial  kMid. 
Elafldc  UmlL 

Tenrilestrcngth. 

*  1 

■ 

0. 

General  wmmary. 

Tenrile  ■trength  per  aqnaie  inch  of  oiiciiial  ndiOQ poonds..  113,960 

Elastic  limit  per  KHiare  inch  of  oflginal  section ,...do...    ^000 

Elongation  per  inch  after  rupture Inch..     .1600 

Ekmiation  per  inch  under  strain  at  elastic  limit do...  .001900 

Redaction  in  diameter  at  point  of  rupture do...       .006 

Reduction  in  area  aftermptnie,  per  cent  of  odginal  section 84.0 

Porition  of  raptore «^.86  from  neck 

Character  of  broken  surface silky,  intersperaed  with  fine  giannlations 

^  of  inch  sections «'.09,M8,«'.26» 


BIFLB-BABREL  STEXL,  .dO-OAUBSB. 
BOLLBD  BaBBBL  ANMISAUBD  IN   LiME. 

No.  6874. 
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Marks,  S  L. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


AppU< 
TotaL 

id  loads. 
Per  square 

JQongation 
permch. 

Sncoeniye 
eloaftatioQ 
p^lnch. 

Feimanent 
set 

SnooesslTe 
pennanent 

Remarks. 

Powid$. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
12,200 
12,400 
12,600 
12,800 
18,000 
18,200 
18,600 
14,000 
14.400 
16,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
26,670 

Poundt, 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
61,000 
62,000 
68,000 
64,000 
6^000 
66,000 
68,000 
70,000 
72,000 
76,000 
80,000 
84,000 
88,000 
02,000 
96,000 
100,000 
127,860 

Inch. 

a 

.000100 
.QOOBOO 

.000667 
.001000 
.001888 
.001700 
.002068 
.002067 
.002100 
.006600 
.006788 
.004267 
.004667 
.006867 
.006688 
.007888 
.000667 
.aU667 
.018888 
.016800 
.019000 
.022000 
.024667 

IndL 
0. 

.000100 
.000200 
.000067 
.000888 
.000688 
.000067 
.000688 
.000064 
.000068 
.001400 
.000288 
.000684 
.000400 
.000700 
.001166 
.000600 
.002284 
.002100 
.002166 
.002467 
.002700 
.008000 
.002667 

Inch, 
0. 
a 

Inch. 
0. 

Initial  KnuI. 
Elastic  lliolt. 

Tensile  strength. 

0. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  127,860 

Elastic  limit  per  sqnare  inch  of  original  section do...    62,000 

Elongation  per  inch  after  rapture inch..    .18888 

Elongation  per  inch  nnderstmin  at  elastic  limit do...  .OOUOO 

Seduction  in  diameter  at  point  of  rupture do...      .066 

Bednction  in  area  after  mptnre,  per  cent  of  original  section 80.7 

Position  of  mpture at  middle  of  stem 

C9Mmcter  of  broken  surface silky  center,  fine  granular  at  the  oircumfeience 

BkNigAtkNief  Inch  sections ".06,  ".28*,  MO 
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RIFLE-BARBEL   STEEL,  .dO-OALIBEB. 

BoLLED  Barbel  Annealed  in  Sand. 
No.  6376. 


Marks,  S  S  S. 

Diameter  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


AppUed  \(mAiL 

SncoeniTe 

elongation 

perlnch. 

Pennanent 
seL 

Snooeasiye 

permanent 

set 

Remarks. 

Total. 

Persqiure 
Inch. 

per  Inch. 

20O 
1,000 

Foundg. 
1.000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 

S'SS 
61,000 

62,000 

63,000 

64,000 

65,000 

66,000 

67,000 

68,000 

69,000 

70,000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

128,100 

Inch. 
0. 

.000183 
.000638 
.000667 
.001000 
.001867 
.001700 
.002088 
.002100 
.002167 
.002238 
.002300 
.002388 
.002983 
.006300 
.005000 
.005267 
.005700 
.006667 
.009000 
.010900 
.018383 
.015667 
.018088 
.021100 
.024000 

Inch, 
0. 

.000138 
.000200 
.000884 
.000638 
.000867 
.000666 
.000888 
.000067 
.000067 
000066 
.000067 
.000068 
.000600 
.000367 
.001700 
.000267 
.000483 
.000967 
.002833 
.001900 
.002433 
.002384 
.002366 
.009067 
.002900 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit 

TeoBile  strength. 

2,000 
4,000 

6,000 

slooo 

10,000 
12,000 
12,200 
12,400 
12,600 
12,800 
18,000 
18,200 
13,400 
13,600 
13,800 
14,000 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
25,620 

0. 



............ 

... 

Oeneral  summary. 

Tensile  strenirth  per  square  inch  of  oriffinal  section ponnds..   128.100 

Elastic  limit  per  square  inch  of  original  section do...     66,000 

Elongation  per  inch  after  ruptore inch..       .1438 

Elongation  per  inch  nnder  strain  at  elastic  limit do...    .002888 

Bednctfon  in  diameter  at  point  of  rupture do...        .115 

Bedoctiofn  in  area  after  rupture,  per  cent  of  original  section 40.8 

Position  of  rupture n.06fK)mneck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections '.07,  ''.16,''.20^ 


BIFL£-BARB£L   STBBL,  .30-OAUBEB. 
No.  6377. 
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Marks,  ABi 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Saoceniye 
el<»i(ntion 
perincb. 

Pemuuient 
set. 

SuccesBive 

permanent 

set. 

Remarks. 

Total. 

PersQuare 
inch. 

perlncli. 

Bcnmdt, 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

14,200 

14,400 

14,600 

14,800 

15,000 

15,200 

15,600 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

22,700 

Bcnmdt, 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
70,000 
71,000 
72,000 

Inch. 
0. 

.000188 
.000000 
.000688 
.001000 
.001883 
.001667 
.002088 
.002367 
.002433 
niRfinn 

Inch. 
0. 

.000188 
.000167 
000883 
.000867 
.000638 
.000384 
.000366 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

EaasUc  limit. 

• 

Tensile  strength. 

0. 

.000384 
.000366 



.000067 
.011833 
.000667 
.000700 
.000967 
.001666 
.001834 
.008833 
.004383 
.004784 
.005266 
.007000 

78,000          .014SSS 

74,000 
75,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96.000 
100,000 
118,600 

.016000 
.015700 
.016667 
.018838 
.020167 
.024000 
.028333 
.068067 
.088333 
.045888 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poonds..    113,600 

Elastic  limit  per  square  inch  of  original  section do...     72,000 

Elongation  per  inch  after  rupture inch..       .1933 

Elongation  per  inch  under  strain  at  elastic  limit do...    .002600 

Reduction  In  diameter  at  point  of  rupture do...        .125 

Reduction  in  area  after  rupture,  per  cent  of  original  sectiou 43.3 

Position  of  rupture 1'<'.65  from  neck 

Character  of  broken  surface flue  silky,  with  trace  of  granulation 

' ^-|  of  inch  sections ".14, ''.31*, ''.IS 
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BIFLE-BABBEL   STEEL,  .30-OALIBEB. 

No.  6378. 


Marks  A  B, 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Elonnttion 
perincli. 

SaccesBlye 
elongation 
per  inch. 

Permanent 
set. 

Snccessive 

permanent 

set 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20.000 
20.800 
21,600 
28,890 

Poundt. 

1.000 
^000 
10,000 
20,000 
^,000 
10.000 

f)0.oao 

00,000 
70.000 
71.000 
?2.0Oll 

7a.  000 

71,000 
7S.O0O 
76.000 
7«,000 

80,000 
JM,000 

.H«.CI00 
lr_\.  iHk) 
:«;.  iNiik 

|fK».  IMKI 

flH.OCK* 

ms.ooo 
1  vx  l^ 

Inch. 
0. 

.000188 
.000600 

.000683 
.000967 
.001800 
.001667 
.002033 
.002400 
.002467 
.002588 
.002600 
.002633 
.012888 
.012983 
.014000 
.015667 
.019000 
.022783 
.026383 
.080667 
.065833 
.040167 
.047388 

Inch, 
0. 

.000188 
.000167 
.000888 
.000634 
.000333 
.000867 
.000366 
.000367 
.000067 
.000066 
.000067 
.000083 
.009700 
.000600 
.001067 
.001667 
.003833 
.003783 
.008600 
.004334 
.004666 
.004834 
.007166 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 
Tensile  strength. 

0. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    119, 460 

Elastic  limit  per  sauare  inch  of  original  section do...     74,000 

Elongation  per  inch  after  rupture inch..       .1788 

Elongation  per  inch  under  strain  at  elastic  limit do...    .002688 

Reduction  in  diameter  at  pc^t  of  rupture do...        .106 

Reduction  in  area  after  rupture,  per  cent  of  original  section 87. 1 

Position  of  rupture 1''' from  neck 

Character  of  broken  surface fine,  silky,  trace  of  granulation 

Elongation  of  inch  sections ''.25*,*'.16,''.ll 


MBXB-BAKBBL   STEEL,  .30-OALIBBB. 


Marks,  A  G,. 

■Duuneter,  ".505. 

Sectional  area,  .20  square  inch. 

trauged  length,  3". 


No.  6379. 
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Applied  loads. 


Total. 


ms 

f  (W 
6,000 

10*000 
12,000 
HOOO 
11,200 

14,  wo 

15,  oa,} 
15/200 

16,  >M) 

IK  Am 
20,  mi 

22.V.K} 


PerMuare 


ersaoi 
inch. 


IJIOO 
10,000 

ao.cjoo 
ao.roo 

40. 000 

w,ooo 

60,000 
70.  (too 
71,000 
72.0t)0 
73,000 
74,OUO 
75,000 

78,000 

mooo 

^.000 
H«.0O0 
92,000 
%,€O0 
]iX>,  000 

]  1^,  -m 


Slonffation 
per  Inch. 


Inch, 
0. 

.  WKJ188 

.  (M"*  IrJSS 

.  0001«7 

.ooiaoo 

.  001^38 
.002000 

,002133 

.ote-ioo 

.  014.^00 
■  OlSTiOO 
.OKSOOO 
.  010900 

eOt^^ 

.oaa&oo 
,03JJil7 


SaccesBiye 
elongation 
perinch. 


Inch, 
0. 

.  Oim-167 
.{J0O;i67 
.0(XM*66 
.UUO067 
,01^100 
.  OfliJjfX) 
.  n!i(]L^j)0 
.  OtKi-.wJO 

.002167 
.008667 
.004000 
.006600 
.006000 
.007000 


Permanent 
set. 


Inch. 


Successive 

permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Oeneral  mirmnary. 
iuS^e  IhJ^f**^  ^^  i^niifire  inch  of  original  section 

mSSCii;^f^;o*"7;^ach^  ponnds..  112,450 

ElonSSmi  I?    r^'^'^*'^^^'*™Pt«re do...    72,000 

Ko12Jtii.''^^'"^^'°«"^^^cV:::r :::::'i'V6  from  ne<;k 

*'^°«*°°"*^'J^thecf'tIwi8 fine  silky,  trace  of  granulation 

H.  Doc.  300 16  ".«.-.84.,".M 
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BIFLE-BABBEL   STEEL,  .30-OALIBEB. 
No.  6380. 


Marks,  A  G  2. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Succeflsiye 
elongation 
perlnch. 

Permanent 
set 

Snccenive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 
15,200 

15,400 

15,600 
16,800 
16,000 
16,400 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
28,200 
26,020 

Pounds. 

10,000 
20.000 
30,(100 
lOJKSO 

t.0,000 
70,0(J0 
71,000 
72,  COO 
73,000 
74.000 
75,000 
76.000 

77,000 

78,000 

79,000 

80,000 

82,000 

84,000 

88,000 

92.000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

180,100 

Inch. 
0. 

.000100 
.000800 

.000638 
.000967 
.001888 
.001667 
.002088 
.002867 
.002488 
.002600 
.002688 
.002667 
.002688 
.002667 
/    .002700 
t    .006667 
.006338 
.008700 
.009867 
.010400 
.012000 
.016000 
.017667 
.020600 
.  .023833 
.027000 
.031388 
.088600 
.041000 

Inch. 
0. 

.000100 
.000200 
.000888 
.000884 
.000866 
.000884 
.000866 
.000334 
.000066 
.000067 
.000088 
.000034 
.000066 
.000034 
.000083 
.002967 
.002666 
.000667 
.000667 
.001088 
.001600 
.008000 
.002667 
.002838 
.002833 
.008667 
.004383 
.007167 
.002600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load 
ElasUc  limit. 
Tensile  strength. 

0. 





General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  180,100 

Elastic  limit  per  square  inch  of  original  section do...    77,000 

Elongation  per  incti  after  rupture inch..      .1488 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002700 

Reduction  in  diameter  at  point  of  rupture do...       .086 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80.7 

Position  of  rupture l^.OS  from  neck 

Character  of  broken  surface fine  silky,  interspersed  with  granular  metal 

Elongation  of  inch  secUons .• «'.20», ''.14,  ".09 
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No.  6381. 

MarksABl,  B. 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  S". 


AppUed  loads. 

Total. 

PerMwure 

Arnndf. 

Pound*. 

20O 

1,000 

1,000 

6,000 

2.000 

10,000 

4,000 

20,000 

6,000 

80,000 

8,000 

^'S2 

10,000 

60,000 

12,000 

00,000 

13,000 

66^000 

18,200 

66»000 

18,400 

67,000 

18,000 

S»2K 

14,000 

70,000 

14,400 

72,000 

16,200 

76,000 

16,000 

80,000 

16,800 

84,000 

17,000 

88,000 

18,400 

92,000 

19,200 

96,000 

21,190 

106,960 

Konsatioii 
per  inch. 


Snooeoriye 
elongation 
iwrlnch. 


Permanent 
set. 


pennanent 


BemarJM. 


Inch. 
.000188 


Inch. 


.000188 
.000167 


Inch. 
0. 
0. 


Inch. 


.001888 
.001667 


.000884 


.000884 


.002267 
.014888 
.016267 
.016167 
.018400 
.019600 


.028667 
.068488 


.046000 
.064667 


.000284 
.012066 
.000984 
.000900 
.002288 
.001100 
.008888 
.006884 
.004766 
.004900 
.006667 
.009667 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Oeneral  vummary. 

Tensile  Btrength  per  square  inch  of  original  section pounds..    106,960 

Slastlc  limit  per  square  inch  of  original  section do...     66,000 

jaongation  per  inch  after  rupture Inch..       .2000 

Klofngstion  per  inch  under  strain  at  elastic  limit do...    .002267 

Reduction  m  diameter  at  point  of  rupture do...        .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.8 

FDflition  of  rupture 1*.06  from  neck 

Chancter  of  hroken  surface fine  silky,  trace  of  granulation 

KloDgation  of  Inch  sections '.£^«^.19,^29* 
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BIFLE-BAKREL   STEEL,   .SO-CALIBSB. 
No.  6382, 


Marks,  A  B  2,  R. 
Diameter,  ".606. 
Sectioiial  area,  .20  square  inch. 
Grauged  length,  8". 


Applied  loads. 

EloDfation 
per  Inch. 

SnoeeBBlTe 

eloDynition 

perlnch. 

Permanent 
set. 

Sacceesiye 
set 

Remarks. 

Total. 

PerMiuare 
Inch. 

Pounds. 
200 
1,000 
2,000 
1,000 
6,000 
8,000 
10,000 
12,000 
12,800 
18,000 
18,200 
18,400 
18,600 
18.800 
14,000 
14,400 
16,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
22,260 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
64,000 
66,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
1U,260 

Inch. 
0. 

.000100 
.000900 
.000688 
.000967 
.001888 
.001667 
.002000 
.002167 
.002200 
.002283 
.012388 
.013800 
.013788 
.014888 
.016667 
.018667 
.022667 
.027000 
.081467 
.086000 
.041883 
.060888 

JhcA. 
0. 

.000100 
.000200 

:000684 

.000866 
.000884 
.000683 
.000167 
.000083 
000083 
.010100 
.000967 
.000488 
.000600 
.001884 
.008000 
.004000 
.004888 
.004167 
.004883 
.006883 
.008600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elasfcio  limit 

Tensile  strength. 

0. 

General  summary. 

TeoBlle  strength  per  square  inch  of  original  section pounds..  111,260 

Elastic  limit  per  square  inch  of  orlglnalsection do...    66,000 

Elongation  per  inch  after  ruptnre inch..     .1688 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002288 

Reduction  in  diameter  at  point  of  rupture do...       .005 

Reduction  in  area  after  rupture,  per  cent  of  original  section 84.0 

Position  of  rupture ^ ^.60  from  neck 

Character  of  broken  surface fine  silky,  traoe  of  granulation 

Elongation  of  inch  sections "JX^,  ".U,  ",10 
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No.  6383. 
Marks,  A  G^y  B. 
Diameter,  ".505. 
Sectdonal  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loftda 

Elonsatlon 
permch. 

BnooeslTe 

elongation 

permch. 

Permanent 
Bet. 

SocceflBiye 
set. 

RemarkR. 

Total. 

Peraqpare 
Ineh, 

limnda. 

200 

1,000 

12,200 
12,400 
12,000 
12,800 
18,200 
18,600 
14,400 
15,200 
16  000 
16,800 
17.800 
18,400 
19,200 
21,480 

PoufuU. 
1,000 
5,000 

20,000 
80,000 
40,000 
60,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 

S'SS 
96,000 

107,400 

IndL 
0. 
.000100 

000000 
.000688 
.001000 
.001838 
.001667 

002088 
.002100 
.010883 
.011288 
.011667 
.013388 
.014667 
.018600 
.022000 
.025767 
.081000 
.066167 
.048000 
.066667 

Inch, 
0. 
.000100 
.000200 
.000888 
.000867 
.000888 
.000834 
.000966 
.000067 
.006283 
.000900 
.000431 
.001666 
.001384 
.008838 
.008500 
.008767 
.005233 
.005167 
.006833 
.013667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

OeneraX  gammary. 

Tensile  strength  per  square  inch  of  original  section poundc..  107,400 

Elastic  limit  per  sqnare  Inch  of  original  section do...    61,^ 

Elongation  per  inch  after  rupture inch..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002100 

Bedoction  in  diameter  at  point  of  rupture do . . .       .125 

Reduction  in  area  after  rupture,  per  cen  t  of  original  section 48. 3 

Position  of  rupture 1'».5  from  neck 

Character  of  hroken  surface fine  silky 

Elongation  of  inch  sections '».12,«'.32*,*.16 
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BIFLE-BABBEL   STEEL,   .dO-CALIBEB. 
No.  6384. 


Marks,  A  6,,  B. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loadfl. 

Elongation 
per  inch. 

SuccesBiye 
elongation 
perlnch. 

Permanent 
set. 

SuooesBiTe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds, 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13,600 
13,800 
14,000 
14,200 
14,400 
14,800 
15,600 
16,400 
17,200 
18,000 
18,800 
19,200 
20,000 
20,800 
21,600 
22,400 
24,270 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40.000 
60,000 
60,000 
68,000 
69,000 
70,000 
71,000 
72,000 
74,000 
78,000 
82,000 
86,000 
90.000 
94,000 
96,000 
100,000 
104,000 
108,000 
112,000 
121,350 

Inch. 
0. 
.000100 
.000800 
.000688 
.000967 
.001383 
.001667 
.002000 
.002300 
.002333 
.009000 
.009667 
.010267 
.011333 
.014167 
.017167 
.019833 
.023000 
.026667 
.028500 
.088667 
.037333 
.043333 
.051333 

Inch, 
0. 
.000100 
.000200 
.000833 
.000884 
.000366 
.000334 
.001383 
.000300 
.000083 
.006667 
.000667 
.000700 
.001166 
.002834 
006000 
.002666 
.008167 
.003667 
.001838 
.005167 
.008666 
.006000 
.008000 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  121,850 

Elasticlimit  per  square  inch  of  original  section do...    69,000 

Elongation  per  inch  after  rupture inch..      .1467 

Elongation  per  inch  under  strain  at  elasticlimit do...  .002338 

Reduction  In  diameter  at  point  of  rupture do...       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture at  middle  of  the  stem 

Character  of  broken  Bur&ce flnegranular 

Elongation  of  inch  sections ''.10,^.28*,*'.ll 
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No.  6886. 


Hollow  specimen. 

Marks,  JX. 

Exterior  diameter,  ".688. 

Interior  diameter,  ".300. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds, 

200 

1,000 

2.000 

4,000 

6,000 

8,000 

10,000 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,200 

12,400 

12,600 

12,800 

13,200 

13,600 

14.400 

15,200 

16,000 

16.800 

17,600 

18,400 

19,200 

20,000 

20.800 

21.600 

23,200 
25,280 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80.000 
40,000 
60,000 
65,000 
66,000 
57.000 
56,000 
59,000 

S'SS 
61,000 

62,000 

68,000 

64,000 

66,000 

68,000 

72,000 

76.000 

80,000 

84.000 

88,000 

92,000 

96,000 

100,000 

104.000 

106,000 

112,000 

116,000 

126,400 

Inch, 
0. 

.000100 
000600 
.000633 
.000967 
.001300 
.001688 
.001800 
.001867 
.001900 
.001967 
.002038 
.008967 
.004400 
.004700 
.005100 
.006667 
.006367 
.007300 
.009167 
.011400 
.013383 
.015667 
.018167 
.020833 
.028500 
.026667 

.034833 
.039333 
.045338 

Inch. 
0. 
.000100 
.000200 
.000838 
.000334 
.000333 
.000388 
.000167 
.000067 
.000038 
.000067 
.000066 
.001984 
.000483 
.000300 
-    .000400 
.000667 
.000700 
.000938 
.001867 
.002238 
.001933 
.002834 
.002500 
.002666 
.002667 
.003167 
.003338 
.004838 
.005000 
.006000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

General  aummary. 

Tensile  strength  'per  square  inch  of  original  section pounds . .  126, 400 

Elastic  limit  per  square  inch  of  original  section do. . .    69,000 

Elongation  per  inch  after  rupture inch . .      .  1233 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .002033 

Beduction  in  diameter  at  point  of  rupture  (exterior) do. . .       .068 

Position  of  rupture ".8  from  neck 

Ctiaracter  of  broken  surface fine,  granular 

Elongation  of  inch  sections ''.09,''.11,«'.17» 


232 


BIFLE-BABBEL  STEEL,  .dChOALIBEB. 


Open  Hearth  Stock,  Lime  Annealed  in  Furnace  after  CSooling 

FROM  BOLUNG  HeAT. 


No.  6390. 
Marks,  L  B  from  breech. 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Eloiiffation 
per  inch. 

SuccesBiye 
elonfation 
per  inch. 

Permanent 
set 

SuocenlTe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
JO,  400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
12,000 
12,400 
12,800 
13,600 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
22,010 

Pounds. 
1,000 
5,000 
10.000 
20,000 
80,000 
40,000 
60.000 
52.000 
58,000 
54,000 
66,000 
56,000 
57,000 
58,000 
60.000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100.000 
110,060 

Inch. 
0. 

.000100 
.000300 
.000600 
.000967 
.001800 
.001667 
.001767 
.001800 
.001867 
.004867 
.006088 
.006567 
.006933 
.006100 
.009338 
.010667 
.013333 
.016000 
.019038 
.022883 
.026000 
.030400 
.036000 
.042733 
.051000 

Indi. 
0. 

.000100 
.000200 
.000300 
.000367 
.000888 
.000867 
.000100 
.000088 
.000067 
.008000 
.001166 
.000584 
.000366 
.001167 
.001233 
.001334 
.002666 
.002667 
.008083 
.003300 
.008667 
.004400 
.006600 
.006783 
.008267 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 
ElaaUc  limit 

Tensile  strength. 

0. 

...• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  110,060 

Elastic  limit  per  square  inch  of  original  section do...    54,000 

Elongation  per  inch  after  rupture inch..      .1767 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001867 

Reduction  in  diameter  at  point  of  rupture do...       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.1 

Position  of  rupture ^.7frQmneok 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  sections '^.lO, ''.10, '.88* 
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Marks,  L.  M.  from  muzzle. 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
Gxuged  length,  V\ 


Applied  loads. 

Bloosation 
per  Inch. 

Socoearive 
elongation 

Permanent 
aet 

SnoceniTe 

permanent 

set. 

BemarkB. 

Total. 

Per  sQiiare 
indL 

200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11.000 
12,000 
12,200 
12,400 

i^SS 

18,200 
13.600 
14,400 
15,200 
16.000 
16,800 
17.600 
18,400 
19,200 
30.000 
30,800 
21,600 
28,940 

Fomd». 
1,000 
6000 
10,000 
30  000 
80,000 
40,000 
60,000 
66,000 
60.000 
61.000 
62.000 
68,000 
61,000 
66,000 
68,000 
72,000 
76.000 
80,000 
84,000 
88.000 
92,000 
96,000 
100,000 
104,000 
108,000 
119,700 

IndL 
0. 
.00000 

:000667 

.001000 

.001888 

.001667 

.001900  . 

.002068 

.002067 

.006267 

.006667 

.006100 

.007888 

.008167 

.011100 

.019000 

.015667 

.018800 

.021888 

.024667 

.028000 

.082167 

.086667 

.043000 

buHL 
0. 

.000100 
.000200 
.000067 
.000888 
.000888 
.000684 
.000288 
.000188 
.000084 
.008200 
.000800 
.000688 
.001288 
.000634 
.002988 
.001900 
.002667 
.002888 
.002888 
.008884 
.008888 
.004167 
.004500 
.006883 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
EUmUc  limit 

TensUe  strength. 

0. 

Oenaral  tummary. 

Tensile  strength  per  square  inch  of  orlslnal  section pounds..  119,700 

Klastic  limit  per  Boaare  inch  of  origins!  section do...    61,000 

Elongation  per  inch  after  rupture inch..      .1867 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002067 

Beduction  in  diameter  at  point  of  rupture do...       .125 

IKeduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture l'M8  from  neck 

Character  of  broken  surface silky,  traceof  fhie  granulation;  partial  fracture  of  stem  at 

center  punch  mark,  defining  inch  sectionB  on  surface  of 

stem. 
Elongation  of  inch  secUons ".18».  ".27*.  ".11 
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bifle-basbel  steel,  .do-oalibeb. 

Rolled  Barbel  Steel. 

No.  6397. 


Marks,  S  X  M  from  muzzle. 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elonspfttion 
per  Inch. 

Succeflsive 

elongation 

perlnch. 

Permanent 
set 

Sucoearive 

permanent 

set 

IV»i]nft.rln», 

Total. 

Per  square 
inch. 

Pounds. 

200 

1.000 

2.000 

4,000 

6.000 

8,000 

10,000 

12.000 

14,000 

14,200 

14,400 

14,600 

14,800 

15,000 

15,200 

15,600 

16,000 

16,800 

17,600 

18,400 

19.200 

20,000 

22,910 

Pounds. 
1,000 
5,000 
10.000 
20.000 
30,000 
40.000 
50.000 
60,000 
70,000 
71,000 
72,000 
78,000 
74,000 
75,000 
76,000 
78.000 
80,000 
84.000 
88.000 
92.000 
96.000 
100.000 
114,660 

Inch. 
0. 

.000100 
.000800 
.000683 
.000967 
.001300 
.001667 
.002000 
.002383 
.002367 
.013633 
.014000 
.014667 
.015833 
.016267 
.017667 
.019388 
.022933 
.027833 
.081600 

.043338 

Inch. 
0. 

.000100 
.000200 
.000838 
.000384 
.000838 
.000367 

.000333 
.000084 

.011166 
.000467 
.000667 
.000666 

.000984 
.001400 
.001666 
.008600 
.004400 
.004167 
.004838 
.007000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load 
Elaiitic  limit. 

Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  114,660 

Elastic  limit  per  square  inch  of  original  section do...    71,000 

Elongation  per  incn  after  rupture inch..      .1867 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002307 

Reduction  in  diameter  at  point  of  rupture do. . .       .  116 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.3 

Position  of  rupture 1''.21  from  neck 

Character  of  broken  surface fine  silky 

ElongaUon  of  inch  flections ».13.«'.22*,«'.21* 


BIFLE-BABBEL    STEEL,   .SO-OALIBEB. 

No.  6398. 
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Marks,  S  X  B,  from  breech. 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  S". 


Applied  loads. 

Elongation 
per  inch. 

SuccesBive 
elongation 
per  Inch. 

Permanent 
set 

Sncceodve 

permanent 

aet. 

Remarks. 

Total. 

Pereqiiare 
inon. 

Pimndt. 

200 

1,000 

2,000 

6,000 
8,000 
10,000 
12,000 
18,000 
18,200 
13,400 
13,600 
18,800 
14,000 
14,400 
14,800 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
22,080 

PoundB, 

6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60.000 
65.000 
66,000 
67,000 
68»000 
60^000 
70,000 
72,000 
74.000 
76.000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
110,150 

Inch. 
0. 

.000100 
.000800 
.000638 
.001000 
.001888 
.001667 
.002000 
.002283 
.002267 
.002800 
.015867 
.016667 
.017267 
.018838 
.019667 
.021667 
.026000 
.029767 
.084667 
.040000 
.047667 
.068888 

JncA. 
0. 

.000100 
.000200 
.000688 
.000867 
.000888 
.00U884 
.000888 
.000288 
.000084 
.000088 
.018067 
.001800 
.000600 
.001066 
.001884 
.002000 
.004888 
.008767 
.004900 
.005888 
.007667 
.010666 

JfM*. 

0. 

0. 

Inch. 
0. 

IniUal  load. 
Elastic  limit. 

Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  110,150 

Elastic  limit  per  square  inch  of  original  section do...    67,000 

Elongation  per  inch  after  rupture inch..      .1883 

Elongation  per  inch  under  strain  at  elasUclimit do...  .002800 

Reduction  in  diameter  at  point  of  rupture do...       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.8 

Position  of  rupture 1'''.5  from  neck 

Character  of  broken  surface fine,  silky 

ElODgatlon  of  inch  sections ''.H  ".80»,  ".11 
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BIFLE-BABREL   STBEL,   .aO-OALIBEB* 
No.  6899. 


Marks,  S. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  8". 


Applied  loads. 

EloDffation 
permch. 

Buoceflriye 
dongation 
permch. 

Permanent 
set. 

SnooesBlTe 

permanent 

set 

Remarks. 

Total. 

PerMuare 
inch. 

Pounds. 

200 

1,000 

2,000 

6,000 
8,000 
10,000 
12,000 
14,000 
14,200 
14,400 
14,600 
14,800 
16,000 
16,200 
16,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
28,200 
24,000 
26,810 

Potmda. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
70,000 
71,000 
72,000 
78,000 
74,000 
76,000 
76,000 
78,000 
80.000 
84,000 
88,000 
92,000 
96,000 
100,000 
104.000 
106,000 
112,000 
116,000 
120,000 
181,660 

IndL 
0. 

.000100 
.000900 
.000688 
.000967 
.001300 
.001688 
.001967 
.002888 
.002367 
.002400 
.006600 
.006967 
.006600 
.007000 
.008067 
.009100 
.011833 
.013667 
.01G833 
.019088 
.021G00 
.024838 
.028288 
.082000 
.036600 
.043000 

Inch.  . 
0. 

.000100 
.000200 
.000833 
.000884 
.000333 
.000338 
.000834 
.000366 
.000034 
.000083 
.008100 
.000467 
.000633 
.000400 
.001067 
.001083 
.002233 
.002334 
.002666 
.002700 
.002667 
.003233 
.003400 
.003767 
.004600 
.006600 

IndL 
0. 
0. 

IndL 
0. 

Initial  load. 
EhisUc  limit 

Tensile  strength. 

0. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  origlna]  section pounds..  131,660 

Elastic  limit  per  square  inch  of  original  section do...    72,000 

Elongation  per  incn  after  rupture Inch..      .1638 

Elongation  per  inch  under  strain  at  elasticlimit do...  .002400 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.8 

Position  of  rupture r'.04  from  neck 

Character  of  broken  surface fine,  silky 

ElongaUon  of  Inch  secUons *  09,M8,«'.2I» 


rifle-barr£l  steel,  .30-oalibsb.  287 

Same  Metal  as  No.  6399,  Allowed  to  Cool  Partly  after  Rolunq 
THEM  Reheated  and  Annealed  in  Cblabooal.  ' 

No.  6409. 

Marks,  S.  R.  B.  from  breech. 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


AppUed  lottda. 

Elongation 
per  inch. 

Succeflsive 
elonmtion 
per  inch. 

Pennaneut 
set. 

1 
Succeadve 

/      ' 

ToUU. 

PeracroAre 

permanent 
set. 

Indi. 
0. 

Remarks. 

Bimttda, 

20O 

1,000 

2,000 

4,000 

6,000 

8,000 

10.000 

12,000 

13,000 

18,000 

13,800 

14,000 

14,200 

14,400 

14.800 

15.200 

16.000 

16,800 

17,600 

18,400 

19.200 

20,000 

20.800 

21.600 

22,400 

24.890 

Povndt, 
1,000 
5.000 
10.000 
20,000 
80,000 
40,000 
50,000 
60,000 
65,000 
68,000 
69,000 
70.000 
71.000 
72,000 
74,000 
76,000 
80,000 
84.000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
124,450 

IndL 
0. 

.000100 
.000900 
.000638 
.001000 
.001888 
.001667 
.002000 
.002200 
.002800 
.006600 
006888 
.009200 
.009788 
.011000 
.011767 
.014288 
.017000 
.019667 
.022500 
.026600 
.029838 
.082888 
.087788 
.044888 

IndL 
0. 

.000100 
.000200 
.000888 
.000967 
.000838 
.000384 
.000683 
.000200 
.000100 
.008800 
.000788 
.002867 
.000588 
.001267 
.000767 
.002466 
.002767 
.002667 
.002888 
.008100 
.008788 
.008600 
.004900 
.006600 

IndL 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 





1'" "I                      1 

Oenera 

I  summary 

Tensile  Strength  per  square  inch  of  original  section ponnds..  124,450 

Elastic  limit  per  flqaare  inch  of  orlginiu  section do...    68,000 

Elongation  per  Incn  aiter  rupture inch..     .1667 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002800 

Redaction  in  diameter  at  point  ol  rupture ^o...       .166 

Bednction  in  area  after  rupture,  per  cent  of  original  section 51.9 

Position  of  rupture '.J-  •  Jlil*'^^^?^ 

Character  of  broken  surfiice flncsilky.serratod 

EloogationofinchfleotionB MO,  *  07,  ".SB* 
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BIFLE-BABREL    ST££L,   .30-CALIBEB. 
No.  0410. 


Marks,  S.  R.  M.  from  muzzle. 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Eloneation 
per  inch. 

SncoeiBlve 
elonsation 
per  Inch. 

Permanent 
set. 

SnoeeBBlye 

permanent 

set. 

Remarks. 

Total. 

Persqiiare 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13,000 

14,000 

14,200 
14,400 
14,800 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
25,280 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
65,000 

70,000 

71,000 
72,000 
74,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
126,400 

Inch. 
0. 

.000100 
.000888 

.000667 
.001000 
.001838 
.001700 
.002038 
.002233 
f    .002400 
\    .008933 
.009100 
.009633 
.011000 
.011938 
.014283 
.016667 
.019333 
.021833 
.025000 
.028000 
.031667 
.036388 
.041333 

Indi. 
0. 
.000100 
.000288 
.000884 
.000888 
.000338 
.000867 
.000383 
.000200 
.000167 
.006583 
.000167 
.000533 
.001867 
.000933 
.002800 
.002434 
.002666 
.002500 
.003167 
.006000 
.008667 
.004666 
.005000 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 



Oeneral  summary. 

Tensile  strength,  per  square  inch  of  original  section pounds..  126,400 

Elastic  limit  per  sauare  inch  of  original  section do...    70,000 

Elongation  per  inch  after  rupture inch..      .1567 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002400 

Reduction  in  diameter  at  point  of  rupture do...       .185 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture ".86  from  neck 

Character  of  broken  surf^e fine,  silky 

Elongation  of  Inch  sections ".SO*,  ".10,  *.07 


KUTLB-BABBEL  ST££L,  .  SO-OALIBBB. 
No.  6400. 
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Marks,  78. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loadB. 

Elongation 
per  inch. 

SnccesBive 
elonsation 
per  Inch. 

Permanent 
Bet. 

Sacoeflrive 

pennanent 

set 

Eemarks. 

Total. 

Per  ■qnare 
ineb. 

Potmds. 
200 

2,000 

6,000 
8,000 
10,000 
12,000 
14,000 
15,400 
15,600 
15,800 
16,000 
16,200 
16,400 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
28,200 
24,000 
26,910 

Pounds. 

1,000 

5,000 

10,000 

20,000 

80,000 

40,000 

60,000 

60,000 

70,000 

77,000 

78,000 

79,000 

80,000 

81,000 

82,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

184,  b60 

Inch, 
0. 

.000188 
.000600 

.000688 
.001000 
.001888 
.001700 
.002088 
.002400 
.002700 
.002767 
.007667 
.006888 
.006767 
.009600 
.010400 
.018067 
.018267 
.018388 
.020667 
.028838 
.026888 
.080888 
.084383 
.089000 

Inch. 
0. 

.000188 
.000167 
.000888 
.000667 
.000688 
.000667 
.000838 
.000667 
.000800 
,000067 
.004900 
.000666 
.000484 
.000638 
.000800 
.002667 
.002200 
.008066 
.002884 
.002666 
.006000 
.004000 
.004000 
.004667 

IwA. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastio  limit 

Tensile  strength. 

0. 

1 

General  summary. 

Tensile  strength  per  square  inch  o!  original  section pounds. .  184, 660 

Elastic  limit  per  square  Inch  of  original  section da...    78,000 

Elongation  per  inch  after  rupture inch..      .1888 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002767 

Reduction  in  diameter  at  point  of  rupture do...       .106 

Seduction  In  area  after  rupture,  per  cent  of  original  section 87.1 

Position  of  rupture 1".6  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections «'.10,«'.26»,«'.M 
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BIFLE-BABBEL   STEEL,  .30-OALIBBB. 

Specimens  fbom  Bab  as  Beceiyed. 
No,  6406. 


Marks,  80  E,  from  end  of  bar. 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loftda. 

Elongation 
per  inch. 

SuocenlTe 
elongation 
perinch. 

Permanent 
set. 

Suooenive 

permanent 

8et 

Remarks. 

Total. 

PerBQuare 
inch. 

P&undt, 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,600 

11,800 

12,000 

12,200 

12,400 

12,600 

12,800 

.  18,200 

18,600 

14,400 

15,200 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

20,800 

21,600 

22,400 

24,020 

Pimndt. 

1,000 

5,000 

10,000 

20,000 

80,000 

40,000 

60,000 

66,000 

59,000 

60,000 

61,000 

62,000 

68,000 

64,000 

66,000 

68,000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

120,100 

Inch. 
0. 

.000100 
.000300 
.  000688 
.001000 
.001888 
.001700 
.001967 
.002000 
.002200 
.004000 
.004400 
.004967 
.006867 
.006667 
.007767 
.010000 
.012888 
.016000 
.017667 
.02U788 
.028667 
.027167 
.081833 
.036333 
.043333 
.060883 

Indi. 
0. 

.000100 
.000200 
.000338 
.000367 
.000333 
.000367 
.000267 
.000038 
.000200 
.001800 
.000400 
.000667 
.000400 
.001300 
.001100 
.002283 
.002333 
.002667 
.002667 
.003066 
.002984 
.003500 
.004166 
.005000 
.007000 
.007000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit 

Tensile  strength. 

J 

0. 

Qeneral  mimmary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  120, 100 

Elastic  limit  per  square  inch  of  original  section do...    69,000 

Elongation  per  inch  after  rupture inch..      .1667 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002000 

Reduction  in  diameter  at  point  of  rupture do...       .095 

Reduction  in  area  after  rupture,  per  cent  of  original  section 84.0 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky,  interspersed  with  granular  metal  at  the  circumference 

Elongation  of  inch  sections '.12,^.27*»^.U 


KIFLE-BABBEL   STEEL,   .dO-OALIBEB. 

No.  6406. 
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Marks,  80  M,  from  middle  of  bar. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elompatioii 
per  inch. 

SuccesBlve 
elongatioa 
perinch. 

PenDAnent 
set. 

Successive 

permanent 

set. 

RemarkH. 

Total. 

PersqtULre 
ineb. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

11,600 

11,800 

12,000 

12,200 

12,400 

12,800 

13,200 

18,600 

14,400 

15,200 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

20,800 

21,600 

22,400 

24,030 

i 

Poundt, 
1,000 
5,000 
10,000 
20,000 
80.000 
40,000 
60,000 
55,000 
58,000 
59,000 
60,000 
61,000 
62,000 
64,000 
66,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
106,000 
112,000 
120,150 

Inch, 
0. 

.000100 
.000000 
.000688 
.001000 
.001388 
.001700 
.001900 
.002000 
002083 
.002300 
.004100 
.004467 
.006567 
.006767 
.007667 
.010167 
.012333 
.015000 
.017667 
.020400 
.023933 
.027833 
.032000 
.036667 
.042833 
.051000 

Incii. 
0. 

.000100 
.000200 
.000883 
.000867 
.000838 
.000867 
.000200 
.000100 
.000068 
.000267 
.001800 
.000367 
.001100 
.001200 
.000900 
.002500 
.002166 
.002667 
.002667 
.002733 
.003533 
.003400 
.004667 
.004667 
.006166 
.006167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  120,150 

Elastic  limit  per  square  inch  of  original  section do...    59,000 

Elongation  per  incn  after  rupture inch..      .1567 

Elongation  per  inch  under  strain  at  elastic  limit .• do...  .Qp2033 

Reduction  in  diameter  at  point  of  rupture do...       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30.7 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky,  interspersed  with  granular  metal  at  the  circumference 

Elongation  of  inch  sections 1 ".12,  ".24*. 'Ml 
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242  BIFLE-BABBEL   STEEL,   .30-CALIBEB. 

Specimens  from  Babbel  Bolxed  and  Annealed  in  Chabcoal. 

No.  6407. 

Marks,  80  R  B,  breech  end. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


AppUed  loads. 

Elongation 
per  Inch. 

SuccesBive 
elongation 
perinch. 

Peimanent 
set. 

Snocesslve 

permanent 

set. 

. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
10,200 
10.400 
10.600 
10.800 
11,200 
11,600 
12,000 
12,800 
13,600 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
21,710 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
68,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
108.650 

Inch. 
0. 

.000100 
000800 
.000688 
.001000 
.001838 
.001700 
.008667 
.005500 
.006067 
.006688 
.007667 
.006888 
.010383 
.012667 
.015867 
.017667 
.020888 
.024400 
.028338 
.083000 
.088000 
.044667 
.054000 

Inch. 
0. 

.000100 
.000200 
.000888 
.000867 
.000888 
.000867 
.001967 
.001888 
.000667 
.000566 
.001084 
.001166 
.001500 
.002834 
.0027U) 
.002800 
.003166 
.008567 
.003983 
.004667 
.005000 
.006667 
.009383 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000067 

.000067 



General  tummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  108.550 

Elastic  limit  per  square  Inch  of  original  section do . . .    50,  OOO 

Elongation  per  inch  after  rupture inch . .      .  1 567 

Elongation  perinch  under  strain  at  elastic  limit do...  .001700 

Reduction  in  diameter  at  point  of  ruptuile do...       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section . . . .- 30. 7 

Position  of  rupture 1  "from  neck 

Character  of  broken  surface silky,  interspersed  with  granular  metal  at  the  circumference. 

Elongation  of  inch  sections ''.22*,M5,MO 


BIFLS-BARBSL  8TKEL,  .  aO-OAIilBBB. 
No.  6408. 
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Marks,  80  R.  M.  muzzle  end. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


AppUed  loads. 

VlrkTtoa  Hnn 

Suooenive 
elongation 
perlnch. 

Permanent 
act. 

Succenlve 

1 

perlnch. 

permanent 
aet. 

Remarks. 

I\mnda.\    I\mnd». 
200             1,000 
1,000             5,000 
2,000           10,000 
4,000            20,000 
6,000    1        80,000 
8,000            40,000 

10,000    1        fiO.OQO 

Inch, 
0. 

.000100 
.000800 
.000688 
.000967 
.001333 
.001667 
.001867 
.001900 
.001967 
.007500 
.008200 
.006600 
.009667 
.010733 
.013333 
.016283 
.019167 
.022100 

; 029167 
.038883 

.038667 
.046333 

Inch, 
0. 

.000100 
.000200 
.000888 
.000884 
.000866 
.000684 
.000200 
.000083 
.000067 
.006533 
.000700 
.000400 
.001067 
.001066 
002600 
.002900 
.002984 
.002983 
.008233 
.008884 
.004166 
.006384 
.007666 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elasticllmlt 

Tensile  strength. 

11,000 
11,200 
11,400 
11,600 
11,800 
12,000 

56,000 
66,000 
57,000 
58,000 
60,000 
60.000 

12,400    .        62,000 
12,800    I        64.000 

13,600 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
22,570 

68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
112,860 



1 

i 

General  summary. 

Tensile  strength  per  nquare  inch  of  original  section...^. pounds..    112,890 

Elastic  limit  per  square  inch  of  original  section do...     57,000 

Elongation  per  incn  after  rupture inch..       .1900 

Elongation  per  Inch  under  strain  at  elastic  limit do...    .001967 

Reduction  in  diameter  at  point  of  rupture do...        .106 

Reduction  In  area  after  rupture,  per  cent  of  original  section 87.1 

Position  of  rupture 1''.5  from  neck 

Character  of  broken  surface g^e.  silky 

Elongation  of  Inch  aectioM -^^   -80*,  ".12 
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BIFLE-BABBEL   STEEL,   .30-GALIBEB. 
No.  6411. 


Fi'om  end  of  bar  as  received. 

Marks,  S.  E. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Succeasive 
elongation 
perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

15,000 

15,200 

15,400 

15,600 

16,000 

16.800 

17,600 

18,400 

19,200 

20,000 

20,800 

21,600 

22,400 

28,200 

24,000 

27,620 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
70,000 
75,000 
76,000 
77,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
106,000 
112,000 
116,000 
120,000 
188,100 

Inch. 
0. 

.000100 
.000883 

.000667 
.001000 
.001833 
.001667 
.002000 
.002367 
.002600 
.004167 
.005100 
.006000 
.006500 
.008838 
.010500 
.012833 
.015000 
.017333 
.020133 
.022500 
.026667 
.029167 
.033833 

Inch. 
0. 

.000100 
.000238 
.000334 
.000338 
.000338 
.000384 
.000383 
.000367 
.000238 
.001567 
.000988 
.000900 
.000600 
.002833 
.001667 
.002833 
.002167 
.002383 
.002800 
.002367 
.003167 
.003500 
.004166 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load 
Elastic  limit. 

Tensile  strength. 

0. 

*" 

General  gummary. 

Tensile  strength  per  square  Inch  of  original  section pounds..  138,100 

Elastic  limit  per  square  inch  of  original  section do...    75,000 

Elongation  per  inch  after  rupture inch..      .1533 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002600 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture 1''.26  from  neck 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  sections ".08,  ".23»,  ".15 


BIFLE-BAB&EL   STEEL,   .30-OALIBEB. 
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No.  6412. 


From  middle  of  bar  as  received. 

Marks,  S  M. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

perinch. 

SacceasiTe 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 
200 
1.000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
14,800 
15,000 
15,200 
15,400 
15,600 
16,000 
16,800 
17.600 
18,400 
19,200 
20,000 
20,800 
21,600 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
70,000 
74,000 
75,000 
76,000 
77,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
106,000 
112,000 
116,000 
120,000 
137,660 

Inch. 

0. 

.000100 
.000600 

•.000667 
.001000 
.001833 
.001667 
.002063 
.002367 
.002533 
.002700 
.005083 
.005433 
.006083 
.006767 
.009100 
.011000 
.013067 
.  015700 
.017967 
.020838 
.023333 
.026667 
.080100 
.084883 

Inch. 
0. 
.000100 
.000200 
.000367 
.000833 
.000833 
.000634 
.000666 
.000334 
.000166 
.000167 
.002333 
.000400 
.000600 
.000734 
.002333 
.001900 
.002067 
.002633 
.002267 
.002866 
.002500 
.006334 

.004238 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 
Elastic  limit. 

Tensile  strength. 

0. 



22,400 

23,200 
24,000 
27,510 

General  summary. 

Tensile  strength,  per  square  inch  of  original  section pounds..    187,660 

Elastic  limit,  per  square  inch  of  original  section do...     74,000 

Elongation  per  inch  after  rupture inch..       .1567 

Elongation  per  inch  under  strain  at  elastic  limit do...    .002588 

Reduction  in  diameter  at  point  of  rupture do...         .125 

Reduction  in  area  after  rupture,  per  centum  of  original  section 43.8 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections MO,  ".28*,  ".09 
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BIFIiE-BASBEL   8T££L,  .30-GALIBEB. 
No.  6413. 


Prom  end  of  bar. 

Marks,  S^  E. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
permch. 

Buccesrive 
elongation 
per  inch. 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13,400 
13,600 
13,800 
14,000 
14,400 
15,200 
16.000 
18,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
26,620 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
67,000 
68,000 
69,000 
70,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100.000 
104,000 
108,000 
112,000 
116,000 
120,000 
188,100 

Inch. 
0. 

.000188 
.000888 

.000667 
.001000 
.001838 
.001700 
.002067 
.002388 
.002867 
.004667 
.006388 
.005900 
.007600 
.010000 
.011767 
.014000 
.016400 
.019000 
.021288 
.024667 
.027500 
.081167 
.035000 
.040600 

Inch. 
0. 

.000188 
.000200 
.000884 
.000383 
.000333 
.000367 
.000367 
.000266 
.000034 
.002800 
.000666 
.000567 
.001700 
.002400 
.001767 
.002238 
.002400 
.002600 
.002233 
.003434 
.002833 
.003667 
.003838 
.005600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

Elastic  limit. 

General  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  133,100 

Elastic  limit  per  souare  inch  of  original  section do...    68,000 

Elongation  per  inch  after  rupture inch...      .1500 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002367 

Reduction  in  diameter  at  point  of  rupture do. . .       .106 

Reduction  in  area  after  rupture,  percentof  original  section 37.1 

Position  of  rupture 1''.  8  from  neck 

Character  of  broken  surfttce fine  silky,  with  trace  of  granulation 

Elongation  of  inchaectlona ".ll, ".28», ".09 


HIFLE-BABREL  STEEL,  .aO-OAUBEB. 
No.  6414. 
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Prom  middle  of  bar. 

Marks,  SIM. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonntlon 
per  Inch. 

Snccesslye 

elongation 

perinch. 

Permanent 
set. 

Snccenive 

permanent 

set. 

Remarks. 

Total. 

Persqnare 
Inch. 

Fitmnds. 

200 

1,000 

Poundt. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
68,000 
69.000 
70.000 
71.000 
72,000 
74.000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120,000 
184,300 

Inch. 
0, 

.000100 
.000888 

.000667 
.001000 
.001867 
.001700 
.002067 
.002300 
.002388 
.004400 
.004900 
.006067 
.006867 
.007000 
.009838 
.011000 
.018067 
.015833 
.018000 
.020500 
.022838 
.026438 
.029388 
.083667 
.088667 

Inch. 
0. 

.000100 
.000238 
.000834 
.000338 
.000367 
.000333 
.000867 
.000233 
.000038 
.002067 
.000500 
.000167 
.000800 
.001138 
.002833 
.001667 
.002067 
.002266 
.002667  * 
.002500 
.002338 
.003600 
.002900 
.004334 
.006000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

2,000 

4,000 

6,000 

8,000 

10,000 
12,000 
18,600 
18,800 
14.000 
14,200 
14.400 
14,800 
15.200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22.400 
28,200 
24,000 
26,860 

0. 



Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  134,800 

Elastic  limit  per  square  inch  of  original  section do...    69,000 

Elongation  per  incn  after  mptnre inch..     .1500 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002333 

Reduction  in  diameter  at  point  of  rupture do...       .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 87.1 

Position  of  rupture i l'M6  from  neck 

Character  of  broken  surfkoe fine  silky,  with  trace  of  granulation 

Elongation  clinch  sections *.09.M9*  ''.I?* 
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BIFLE*BABKEL  STEEL,  .30-OALIBEB. 

Red-end  Babs. 


No.  6417. 
From  bar  as  received. 
Marks,  81  R. 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Eloncation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13.000 

13,200 

13,400 
13,600 
14,000 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22.400 
23,810 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
65,000 

66,000 

67,000 
68,000 
70,000 
72.000 
76,000 
80,000 
84.000 
88.000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
119,050 

Inch. 
0. 

.000100 
.000300 
.000683 
.001000 
.001833 
.001700 
.002067 
.002267 
/    .002800 
\    .006667 
.007888 
.007938 
.009000 
.010067 
.013033 
.015700 
.018607 
.021700 
.025367 
.029833 
.033783 
.038500 
.045667 
.054388 

Inch. 
0. 

.000100 
.000200 
.000338 
.000367 
.000333 
.000367 
.000867 
.000200 
.000083 
.004367 
.000666 
.000600 
.001067 
.001067 
.002967 
.002667 
.002967 
.008083 
.003667 
.003966 
.004400 
.004767 
.007167 
.008666 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

General  gummary. 

TeiMrfle strength  per  square  inch  of  original  section pounds..    119,060 

Elastic  limit  per  square  inch  of  original  section do...      66,000 

Elongation  per  inch  after  rupture inch..        .1833 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  002300 

Red uctlon  in  diameter  at  point  of  rupture do . . .         .185 

Reduction  in  area  after  rupture,  per  cent  of  original  section do...         46.2 

Position  of  rupture I'^.Sdfrom  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections M7,  *'.28», ».  10 


HIFLE-BABBEL   STBEIi,    .30-OALIBKR. 

Rei>-Ekx>  Bab. 

No.  6418. 

From  breech  end  of  barrel,  rolled  and  annealed. 

Marks,  81  R  R. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 
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Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
perinch. 

Permanent 

set. 

Successive 

Total. 

Per  square 
Inch. 

set. 

Remarks. 

P&unds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13.600 
14.400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,910 

JPounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
104,560 

Inch. 
0. 
.000r33 
.000333 
.000667 
.001000 
.001383 
.001700 
.001833 
.001867 
.006000 
.008267 
.010400 
.011833 
.012333 
.013900 
.017400 
.020833 
.023667 
.027500 
.032500 
.068383 
.045000 
.054833 

Inch. 
0. 
.000138 
.000200 
.000331 
.000333 
.000333 
.000367 
.000133 
.000034 
.004133 
.002267 
.002133 
.000933 
.001000 
.001567 
.003600 
.002983 
.008384 
.008838 
.005000 
.005833 
.006667 
.009333 

Inch. 
0. 
0. 

IncK 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  104, 660 

ElAstic  limit  per  square  Inch  of  original  section do...    56,000 

Elongation  per  inch  after  rupture inch..      .1900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001867 

Reduction  In  diameter  at  point  of  rupture do...       .135 

Reductionln  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".12,  f.2S*  ".12 


250 


BIFLE-BASREL   STEEL,  .30-OALIBEB. 

Green-End  Bars. 
No.  6419. 


From  bar  as  received. 

Marks,  81  G. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
perlnch. 

Sucoeaalve 
*  perlnch. 

Permanent 
set. 

SuccesBive 
permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13.400 

13,600 

18,800 
14,000 
14,400 
14,800 
15,200 
16,000 
16,800 
17,600 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
67,000 

68,000 

69,000 
70,000 
72,000 
74,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 

m,600 

Inch, 
0. 

.000100 
.000300 

•000633 
.000967 
.001333 
.001667 

.002233 
f    .002267 
t    .012000 
.012567 
.013333 
.014833 
.016267 
.018388 
.021500 
.025167 
.080000 
.034833 
.040667 
.048000 
.066667 

Inch. 
0. 

.000100 
.000200 
.000333 
.000384 
.000366 
.000384 
.000333 
.000233 
.000034 
.009733 
.000567 
.000766 
.001000 
.001084 
.002066 
.003167 
.003667 
.004883 
.004333 
.006384 
.007383 
.008667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

Elastic  limit. 



18,400 

19,200 
20,000 
20,800 
22.800 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..  111,600 

Elastic  limit  per  square  inch  of  original  section do...    68,000 

Elongation  per  incn  after  rupture inch. .      .  1900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002267 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface flnesllkv 

Elongation  of  inch  sections ".18,  ".32*.  ".12 
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Green-End  Bar 
No.  6420. 
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From  breech  end  of  barrel  rolled  and  annealed. 

Marks,  81 RG. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Pounde. 
200 
l.OOO 
2,000 
4,000 
6,000 
8,000 
10,000 
11,600 
11,800 
12,000 
12,200 
12,400 
12,800 
13.600 
14.400 
15.200 
16,000 
16.800 
17,600 
19,710 


^?fi?oh^    elongation 
per  inch.  |  p^rlnch. 


PermaDeDtl 
set. 


Succenive 
permaDent 
set 


Remarks. 


Pounds. 

1,000 

5,000 

10,000 

20,000 

ao.ooo 

40,000 
60,000 
58,000 
59,000 
60,000 
61,000 
62,000 
64.000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
96,550 


Inch.      I  Inch.       I 


0. 
.000100 

.oooaoo 

.0006S3 
.000967 
.001300 
.001667 
.001933 
.001967 
.014667 
.016500 
.016500 
.018667 


.026667 
.031600 
.037333 
.044833 
.054000 


0. 


Inch. 


0. 
0. 


Inch. 


J. 


0.  Initial  load. 
.000100 
.000200 
.000333 
.000334 
.000383 
.000367 

.000266  , 

000034  I i Elasticlimit. 


y. 


.012700 
.000833 
.001000 
.002167 
.007166 
.000834 
.004833 
.005833 
.007000 
.009667 


1 


.1. 


Tensile  strength. 


General  guTnmary. 

Tensile  stren^h  per  square  inch  of  original  section pounds. .    98. 650 

Elastic  limit  per  tquare  inch  of  original  section <3o...    59.000 

Elongation  per  Inch  after  rupture inch..      .2167 

Elongation  per  Inch  under  strain  at  elasticlimit do...  .001967 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Red  action  in  area  after  rupture,  per  cent  of  original  section •-•       *^'? 

Position  of  mpture ....,?.... .7 l".7  from  neck 

Character  of  broken  snrficeir*  '  fi*^®'  ^^^^^ 

aongation  of  inch  secti^ ....;.............. "16,  ".36*,  ".H 
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BIFLE-BABBEL   STEEL,   .30-OALIBEB. 


From   Rolled  Babbel,  Reheated  in  New  Annealing  Fubnace 
AND  Annealed  in  Chabcoal. 

No.  6438. 
Marks,  S  1. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

ElonfiratioD 
per  Inch. 

Successive 
elongation 
perlnch. 

Permanent 

set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

PepHQuare 
Inch. 

Poundt. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8.000 
8,800 

9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,600 
12,000 
12,400 
12,800 
18,600 
14,400 
16,200 
16,000 
16,800 
17,600 
18,400 
19.200 
22,580 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
44,000 

45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
58,000 
54,000 
55,000 

%:Z 

62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
112,900 

Inch. 
0. 

.000038 
.000267 
.000600 
.001000 
.001167 
.001383 

Inch. 
0. 
.000033 
.000234 
.000333 
.000400 
.000167 
.000166 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit,  approxi- 
mate. 

Tensile  strength. 

.001667 
.001800 
.002067 
.008467 
.004000 
.004433 
.004733 
.005067 

.oa'isoo 

.006333 
.006800 
.008333 
.009333 
.010467 
.011333 
.013600 
.016433 
.018933 
.021667 
.025167 
.029000 

.037100 

.000384 
.000138 
.000267 
.001400 

.ooa'as 

.000433 
.000300 
.000334 
.000433 
.000838 
.000467 
.001533 
.001000 
.001134 
.000866 
.002267 
.002833 
.002500 
.002784 
.003500 
.003833 
.001238 
.006867 

.000100 

.000100 

General  sunpnnry. 

Tensile  strength  per  square  inch  of  oriffinal  section pounds..  112,900 

Elastic  limit  per  square  inch  of  original  section  (approximate) do...    44,000 

Elongation  per  inch  after  rupture inch..      .1200 

Reduction  In  diameter  at  point  of  rupture do...       .046 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture ".90  from  neck 

Character  of  broken  surface fine,  granular 

Elongation  of  inch  sections *.16*,  ».12, ''.OB 
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BEGEIVEB  8TESL,    .dO-OALIBBB  BIFLB8. 
No.  6085. 
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Marks,  37  B.F.  2. 
Diameter/'.  505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  8". 


Applied  loads. 


Total. 


Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,200 

8,400 

8,600 
8,800 
9.000 
9.200 
9,600 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
12,400 
12,800 
18,200 
18,600 
14,000 
14,400 
14,800 
16,200 
15,600 
16,000 
16,220 


Persqnare 
inciL 


Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
41,000 

42,000 

48,000 
44,000 
45,000 
46,000 
48,000 
60,000 
62,000 
54,000 
66,000 
66,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,100 


Eloiiftation 
permch. 


Inch. 


.000967 
.001188 
.001838 
.001867 
.001400 
.006883 
.007967 
.006838 
.009767 
.010600 
.012400 
.014338 
.017338 
.019667 


.026067 


.036167 

.041838 

.046000 

.051667 

.060000 

.067000 

.0767 

.0967 

.1288 


SaccetBive 
elongation 
per  inch. 


Inch. 
0. 

.000100 
.000200 
.000883 
.000884 
.000166 
.000200 


.005488 
.001184 
.000666 

.001484 
.000738 
.001900 
.001968 


.002884 


.002734 

.008766 

.008500 

.008834 

.005666 

.004167 

.006667 

.007383 

.006000 

.0097 

.0200 

.0266 


Permanent 
set. 


Inch. 


SaocesBlve 

permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  aectioh pounds..    81,100 

Elastic  limit  per  sqoare  inch  of  original  section do...    42,000 

Elongation  per  inch  after  rapture inch..     .2567 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001400 

Reduction  in  diameter  at  point  of  rapture do...       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.1 

Position  of  rupture F.e  from  nect 

Character  of  broken  surfitce silky 

KlonRstion  of  inch  sections ''.16,  ".42*,  ".19 
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BBOEIYEB   STEEL,    .30-GALIBEB   BIFLE8. 

No.  6086. 


m^rkB,  37  R  2. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  3". 


Applied  load«. 

Elongation 
per  Inch. 

SncceaBive 
elongation 
perlnch. 

Permanent 
set. 

Succeasive 

permanent 

Bet. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15,200 

Pminds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 

Inch. 
0. 

.000267 
.000600 
.000983 

.001200 

.001233 

.001300 

.001333 

.001367 

.001400 

.016667 

.018383 

.019667 

.020500 

.021867 

,024833 

.028833 

.081533 

.036000 

.041167 

.046000 

.051667 

.058667 

.067888 

.079667 

.0938 

.1283 

.1767 

Inch, 
0. 
.000067 
.000200 
.000888 
.000888 
.000267 
.000083 
.000067 
.000083 
.000084 
.000088 
.016267 
.001666 
.001884 
.000688 
.001367 
.002966 
.003500 
.003200 
.004467 
.006167 
.004883 
.006667 
.007000 
.008666 
.012884 
.018666 
.0300 
.0584 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
IClastic  limit. 

Tensile  strength. 

0. 



............ 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds....    76,000 

Elastic  limit  per  square  inch  of  original  section do...    45,000 

Elongation  per  inch  after  rupture inch..      .2883 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001400 

Reduction  in  diameter  at  point  of  rupture do...       .156 

Reduction  in  area  after  rupture,  per  cent  of  original  section 61.9 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surfEuse silky 

Elongation  of  inchsections ".20,  ".45*,  ".20 

r 
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No.  6316. 

Marks  38  R. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


Applied  loedB. 


Total. 


Poundt. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,400 

10,800 

11,200 

12,000 

12,800 

13,600 

14,400 

15,200 

16,000 

16,800 

17.000 

18. 170 


PerBoiiare 
inch. 


Elongation  Succearive 


Pound*. 
1,000 
6.000 
10,006 
20,000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
62,000 
54,000 
66,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
HOOO 
88.000 
90,860 


Inch. 
0. 

.000188 
.000338 

.000667 
.001000 
.001867 
.001400 
.001483 
.001500 
.001533 
.001600 
.001983 


•  Inch, 

I  ^' 

.000188 

I   .000200 

.000884 

.000883 

.000867 

.000033 

'   .000083 

,   .000067 

,   .000083 

I   .000067 


.003667 
.005067 
.007667 
.010400 
.012000 
.014000 
.018767 


.036600 
.048167 
.054338 
.068600 
.095667 


.000900 
.000834 

.001400 
.002600 
.002733 
.001600 
.002000 
.004767 
.004566 
.005334 
.006833 
.007667 
.011166 
.014267 
.027067 


Permanent 

set. 


Sncceniye 
pennanent 
set 


Remarks. 


Inch. 


Inch. 


0. 
0 

0. 

0. 

Initial  load. 


Elastic  limit. 


!  Tensile  strength. 


I 


General  suintnary. 

Tensile  strength  per  square  inch  of  orlffinal  section pounds..    90,850 

Elastic  limit  per  square  inch  of  original  section .do. . .    45, 000 

gongationperlndiiafter  rupture. inch..       2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Reduction  indlameter  at  point  of  rupture do...       .136 

Reduction  in  area  after  rupture,  per  cent  of  original  section V#;v*i: ^C 

Portion ol rupture - ^  **  to^SSv 

Character  of  broken  surface Vir  /9S&  /!  i? 

Elongation  of  indiBectioxw ^®'    •^'    " 
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BEOEIVEB   STEEL,   .30-OALIBEB   BIFLES. 
No.  6316. 


Marks,  38  R.  F. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


.  Applied  loads. 

per  inch. 

SaoceBBiye 
elongation 
perlnch. 

Permanent 
set 

Successiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,400 
10,800 
11,200 
12,000 
12,800 
18,600 
14,4U)0 
15,200 
16,000 
16,800 
17,820 

l^mndt. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
46,000 
47,000 
48,000 
49,000 
60.000 
62,000 
54,000 
66,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
86,600 

Inch. 
0. 
.000100 

Inch. 
0. 
nooioo 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000388    '        QOOQSS 

.000667 
.001000 
.001867 
.001600 
.001683 
.012000 
.012500 
.019000 
.016267 
.017267 
.019600 
.026000 
.090883 
.086667 
.045600 
.066667 
.071000 
.098667 

.000834 

000833 
.000367 
.000283 
.000038 
.010867 
.000600 
.000600 
.002267 
.002000 
.002233 
.006600 
.006333 
.006334 
.006833 
.011167 
.014333 
.027667 

J 

0. 



1 

1 

1 

1 

;::::: i..: 

::::::::::::i:::::::::::: 

1 

1 

1 

General  tnimmary, 

Tendle  strength  per  square  inch  of  original  section pounds..    86,600 

Elasticlimlt  per  square  inch  of  original  section do...    47,000 

Elongation  per  inch  after  rupture Inch..     .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001683 

Reduction  in  diameter  at  point  of  rupture do...       .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 87.1 

Position  of  rupture '■'.9  from  neck 

Character  of  broken  surface aUky,  black  spot  in  center  of  fractured  surface  ''.06  diameter, 

m        ^M        ,^     .  spongy  at  center. 

Elongation  of  inch  sections ...\7,. «'.14,  ".lO,  ".80* 


begeiveb  steel,  .do-oalibeb  buxjbs. 

Fbom  Bab. 

No.  6401. 
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Marks,  R.  C. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loada. 

Eloneation 
per  Inch. 

SucceBBlve 

Succeflcdve 

Total. 

Per  square 
inch. 

elongation 
perinch. 

Permanent,     ^^^j 
****•        1       aet. 

i 

Remarks.               . 

I\mnds. 
200 
1,000 
2,000 
4,000 
6.000 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8,400 
8,800 
9,200 
9,600 
lO.OOO 
10,400 
10,800 
11,940 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
59,700 

Inch. 
0. 

.000133 
.000300 
.000633 
.001000 
.001167 
.001233 
.021767 
.024000 
.026733 
.027667 
.032333 
.087333 
.048333 
.050338 
.068667 
.068000 
.082167 

Inch. 
0. 

.000133 
.000167 
.000388 
.000367 
.000167 
.000066 
.02a534 
.002233 
.001733 
.001934 
.004666 
.006000 
.006000 
.007000 
.008384 
.009333 
.014167 

Inch. 
0. 
0. 

Inch. 
0. 

InlUal  load. 
Elastic  limit. 

0. 

. 

1 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds. .    59, 700 

Elastic  limit  per  square  Inch  of  original  section do. . .    36, 000 

Elongation  per  incn  after  rupture inch. .      .  3333 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001233 

Reduction  in  diameter  at  point  of  rupture do. . .       .185 

Reduction  in  area  after  rupture,  per  cent  of  original  section 69. 8 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  flections ".23, '^64*.  ».23 
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BBCEIV^B  8TBBL,    .30-CALIBBB  BIFLE8. 

FoBGED  Stock. 
No.  6402. 


Marks,  R.  C.  F. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

(jauged  length,  8". 


Applied  loads. 

Elonntion 
per  inch. 

Succearive 
elongation 
per  inch. 

Fennanent 
Bet 

SaocesBiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10.200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,600 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
16,110 

Pounds. 

i.ooo 

10,fXj(J 

80,000 
4U,0«I 
4&,000 
4ti,0M 
47.ft)0 

IS,  im 

.:h;.ipi.m 

Tl-'  ,  1  N  N  t 

Irl.lX.h^ 

Inch, 
0. 

.000188 
.000600 
.000688 
.000967 
.001807 
.001567 
.001600 
.001688 
.001667 
.001667 
.001700 
.001783 
.001767 
.020500 
.021333 
.022667 
.028788 
.027333 
.080883 
.084833 
.088838 
.048667 
.048000 
.055667 

Inch. 

0. 

.000188 
.000167 
.000688 
.O0OS84 
.000400 
.000200 
.000088 
.000063 
.000064 

0. 

.000088 
.000063 
.000034 
.018783 
.000833 
.001334 
.001066 
.008600 
.008000 
.004000 
.004500 
.004884 
.004833 
.007667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

Oenend  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    80,560 

Elastic  limit  per  square  inch  of  original  section do. . .    62, 000 

Elongation  per  inch  after  rupture inch..     .2867 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Reduction  in  diameter  at  point  of  rupture do...       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.8 

Position  of  rupture 1^.17  from  neck 

Character  of  broken  surface fine,  silky,  oblique;  seam  at  center  about  ^^.06  wide 

Elongation  of  inch  sections ".81*,  «'.24,  M6 


B£0£IY£S  6TEEL,    .dO-CAUBSB  RIFLES. 


265 


No.  6416. 
From  bar  as  received. 
Marks,  R  C  1. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  8". 


Applied  loadB. 

Elonntion 
permoh. 

Snoceflsiye 

elongation 

perlnch. 

Permanent 
8et. 

Sneceidve 

pennanent 

set 

Remarks. 

Total. 

PerMoare 
incD. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,600 
7,800 
8,000 
8,200 
8,400 
8,600 
8,800 
9,200 
9,600 
10,000 
10,800 
11,600 
12,400 
13,200 
16,670 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
60,000 
64,000 
68,000 
02,000 
66,000 
77,860 

Inch. 
0. 

.000100 
.000988 
.000667 
.001000 
.001267 
.001888 
.001688 
.011667 
.012400 
.018067 
.014000 
.016883 
.018600 
.020700 
.026000 
.082833 
.069888 
.049667 

InefL 
0. 
.000100 
.000288 
.000884 
.000883 
.000267 
.000066 
.000900 
.010084 
.000788 
.000667 
.000963 
.002833 
.002167 
.002200 
.006800 
.006833 
.006600 
.010634 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

Oeneral  summary. 

Tensile  strength  per  sqiuure  Inch  of  Ofifflnal  section pounds..    77,860 

Elastic  limit  per  square  inch  of  origins  section do...    39,000 

Elongation  per  inch  after  rapture inch..     .2388 

Elongation  per  inch  tmdet  soain  at  elastic  limit do...  .001833 

Reduction  in  diameter  at  point  of  rupture do...       .106 

Reductioninareaafterrupture,  per  cent  of  original  section 87.1 

Position  of  rupture 1".6  from  neck 

Character  of  broken  surface silk y 

ElongatioiioIinchBectioDfl ".20,  ".88*. ».  17 


266  receiveb  steel,  .30-caliber  sifles. 

Piece  of  Bar  Forged  and  Subsequently  Annealed. 

No.  6416. 
Marks,  R  C  1  F. 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
periuch. 

Permanent 
set. 

Successive 
permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2.000 
4,000 
6,000 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 
8,800 
9,200 
9,600 
10,000 
10,800 
12,690 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
64,000 
63,450 

Inch, 
0. 

.000100 
.000300 
.000633 
.000967 
.001167 
.001200 
.001233 
.020667 
.022000 
.023667 
.026733 
.027500 
.031667 
.036667 
.041333 
.047000 
.060000 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000200 
.000033 
.000033 
.019434 
.001333 
.001667 
.002066 
.001767 
.004167 
.004000 
.0a5666 
.006667 
.013000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Ehwtle  limit. 

Tensile  strength. 

0. 

General  summan/. 

Tensile  strength  per  square  inch  of  original  section pounds..    63,460 

Elastic  limit  per  square  inch  of  original  section do. . .    37, 000 

Elongation  per  incn  after  rupture inch . .      .  8000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001233 

Reduction  in  diameter  at  point  of  rupture do. . .       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".22,  ".46»,  ".22 


BEOEIVEB   STEEL,    .30-OALIBER   BIPLE8. 

Fbom  Receiver  Forging,  Forged  and  Annealed. 

No.  6439. 
Marks,  R  F. 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 
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AppUed  1(wdi). 

Elongation 
per  inch. 

Successive 
elongation 
perlnch. 

Permanent 
set. 

Successlye 

permanent 

set. 

Total. 

Per  square 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,600 
8,000 
8,400 
8,800 
9,200 
9.600 
10.000 
11,970 

Pounds. 
1,000 
5.000 
10.000 
20,000 

30,000  { 

31.000 
32,000 
38,000 
34,000 
35,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
59,850 

Inch. 
0. 
.000183 
.000300 
.000633 
.001000 
.012667 
.014383 
.015000 
.016833 
.018333 
.020000 
.021500 
.024667 

.038667 
.039833 
.046000 
.062667 
.061333 

Inch, 
0. 

.000133 
.000167 
.000383 
.000867 
.011667 
.001666 
.000667 
.001833 
.001500 
.001667 
.001500 
.003167 
.006666 
.006334 
.006666 
.006667 
.006667 
.006666 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

1 

...         1              .  .. 

1 

...       1 

1 

1 

1 

1 

1 

General  mimmary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    59, 850 

Elastic  limit  per  square  inch  of  original  section do . . .    30, 000 

Elongation  per  inch  after  rupture inch..      .3267 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001000 

Reduction  in  diameter  at  point  of  rupture do. . .       .  175 

Reduction  in  area  after  rupture,  per  cent  of  original  section 57.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky 

ElODgatlon  of  inch  sections *.24,».61*,«'.28 
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BEO£IV£B  8TKEL,   .30-CALIBEB   BUTLBS. 
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RIFLE  BARBELS,  .30  CALIBEB. 


HTDKOSTATIC   TESTS  OF  BKEECH  SECTIONS. 
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HTDB08TATIG  TESTS  OF  RIPLE  BARBXLB. 

Tests  were  made  on  sections  3.1  inches  long  taken  from  the  breech 
ends  of  twelve  finished  .30  caliber  barrels. 

Three  different  grades  of  metal  are  represented,  one  grade  of  which 
was  tested  both  after  the  ordinary  operation  of  forging  and  rifling  and 
also  after  the  metal  as  a  final  operation  was  oil  tempered,  so  called,  at 
the  butt. 

The  oil  tempering  consisted  of  heating  the  butt  end  of  the  barrel 
and  quenching  the  same  by  means  of  a  stream  of  oil  forced  through 
the  lx)re. 

The  apparatus  used  for  applying  pressure  to  the  barrel  sections, 
shown  on  the  accompanying  drawing,  consisted  of  a  straining  cylinder 
havinff  a  bore  li  inches  diameter  mounted  over  the  specimen  and  sup- 
ported by  a  cast-iron  sleeve. 

The  barrel  section  at  the  breech  end  was  closed  by  a  piston  entering 
the  powder  chamber  a  distance  of  three-eighths  01  an  inch,  suitably 
packed  with  a  cup  leather  packing. 

The  forward  end  of  the  test  specimen  entered  the  straining  cylinder 
a  distance  of  one-half  inch  and  was  packed  by  a  flat  leather  washer 
covering  the  joint.  The  barrel  section  also  carried  two  three-eighths 
inch  reenf  orcmg  rings,  shrunk  on  in  their  places. 

The  reinforcing  rings  were  for  the  purpose  of  preventing  such 
expansion  of  the  test  piece  over  the  cup  leather  packing  at  one  end  as 
would  destrojr  the  eflSciency  of  the  packing,  and  at  the  omer  end  injury 
to  the  straining  cylinder  was  prevented.  Incidentally  these  rings 
would,  without  doubt,  tend  to  increase  the  apparent  strength  of  the 
test  piece.     The  free  length  of  the  latter  was  1.85  inches. 

Loads  were  applied  to  the  piston  of  the  straining  cylinder,  and  the 
stress  per  square  inch  on  the  piston  was  taken  as  tne  pressure  in  the 
bore  and  on  the  test  piece,  no  correction  for  packing  friction  being 
made. 

The  cast-iron  sleeve  was  cut  away  on  one  side  to  permit  of  access  to 
the  barrel  section  during  the  test,  which  was  measured  after  each 
increment  of  pressure. 

The  restricted  space  in  which  the  measurements  of  the  barrel  sec- 
tion were  taken  made  it  inexpedient  to  record  the  results  closer  than 
the  nearest  thousandth  of  an  inch. 

Upon  release  of  pressure  the  test  pieces  showed  a  resilience  of 
".OOldb;  hence  when  the  expansion  in  diameter  exceeded  this  amount 
the  excess  represents  the  permanent  expansion  of  the  metal. 

The  elastic  limits  of  the  several  barrels  are  thus  shown  to  be  below 
40,750  pounds  per  square  inch  interior  pressure. 


272  RIFLE   BARBELS,   .30   OALIBEB. 

No.  9640. 
Section  from  Barrel  Marked  75  S.,  Bessebcer  Steel. 

Exterior  diameter  of  section  ".980. 

Applied  load  on  li"  piston,  75,000  pounds  =  61,120  pounds  per 
square  inch  pressure. 

The  maxiTnuTn  exterior  diameter  of  the  section  of  barrel  after  the 
test  was  ".994,  thus  showing  a  permanent  extension  of  ".014. 

No.  9641. 
Section  from  Barrel  Marked  49,  Bessemer  Steel 
Exterior  diameter  ".980. 


Preanire 

per  square 

Inch. 

Barrel  section. 

Remarks. 

Diameter. 

Pounds. 

44,820 

52,970 

50,480 

0 

Inches. 

.992 

1.001 

Inch, 
.012 
.021 

Maximum  pressure  reached, 
nent  expansion  of  ".088. 

1.018 

.088 

No.  9642. 
Seotion  fboh  Babbel  Mabked  75  S.    Oil  Tehfebed  at  Binrr. 


Barrel  section. 

Pressure 

Remarks. 

^toSh!"* 

Diameter. 

Expansion. 

Pounds. 

Inches. 

Inch. 

16,800 

.982 

0. 

Initial  load. 

24,450 

.982 

0. 

Measurements  under  load  were  taken  at  middle  of  lengrth 
of  the  barrel  section. 

28,620 

.982+ 

0. 

82,600 

.982+ 

0. 

86,670 

.965 

.008 

88,710 

.987 

.006 

40,760 

.968 

.006 

44,820 

.901 

.009 

48,900 

.996 

.018 

62,970 

.909 

.017 

The  diameter  recorded  after  release  of  pressure  was  the 
maTlmnm  found  and  was  taken  near  the  threaded  sec- 
tion. 

61,120 

1.012 

.080 

0 

1.018 

.031 

BIFLB   BABRELS,   .90   OALIBSB. 

No.  9648. 
Sechok  fbom  Babbbl  Markkh  11,  Besbbkeb  Stekl. 
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PreflBOxe 

Remarks. 

^IX^ 

Diameter. 

BzpeDsiCHi. 

Pound*, 

I1UA€$» 

IlUSn, 

i6,aoo 

.981 

0. 

InitlAl  loed. 

a4,4S0 

.961 

0. 

28,600 

.961 

0. 

82,600 

.982- 

.001 

86,670 

.964 

.008 

88,710 

.986 

.006 

40,750 

.988 

.007 

16,300 

.987 

.006 

42,790 

.989 

.008 

44,820 

.991 

.010 

46,800 

.902 

.011 

48,900 

.994 

.018 

16,300 

.996 

.012 

62,970 

.908 

.017 

67,060 

1.002 

.021 

61,120 

1.009 

.028 

16,300 

1.007 

.026 

61,120 

1.010 

.029 

16,800 

1.008 

.027 

0 

1.008 

.027 

No.  9644. 
SsanoN  FBOH  Babbel  Mabked  75  S. 


Barrel  section. 

FresBnie 

Remarks. 

^LX" 

Diameter. 

Poundi. 

Inch, 

16,800 

.980+ 

0. 

Initial  load. 

24,460 

.981- 

0. 

28,520 

.981- 

.001 

82,600 

.961 

.001 

86,670 

.962 

.002 

88,710 

.968+ 

.008 

40,760 

.986 

.006 

16,800 

.964 

.004 

42,790 

.986+ 

.006 

44,820 

.968 

.006 

48,900 

.901 

.OU 

16,800 

.990 

.010 

82,970 

.994 

.014 

67,060 

.997 

.017 

61,120 

1.002 

.022 

16,800 

1.001- 

.021 

0 

1.001 

.021 

H.  Doc.  300 18 
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RIFLE   BARBELS,   .30   CALIBER. 
No.  9645. 

Section  from  Barrel  Marked  11. 


Barrel  section. 

Preasure 

per^jguaro 

RemarkH. 

Diameter. 

Expansion. 
Inc/i. 

Pounds. 

Inch. 

16,800 

.981 

0. 

Initial  load. 

24,460 

.981 

0. 

28,620 

.981 

0. 

32,600 

.982 

.001 

36,670 

.984 

.003 

38,710 

.985 

.004 

40,760 

.986 

.oa5 

16,300 

,985+ 

.OW 

42,790 

.987 

.006 

44,820 

.989 

.008 

46,860 

.990 

.009 

48,900 

.993 

.012 

16,300 

.992 

.011 

62,970 

.996 

.015 

57,060 

.999 

.018 

61,120 
0 

1.003 

.022 

No.  9646. 
Section  from  Barrel  Marked  49. 


Barrel  Beetlon. 

Pressure 

•^LX"* 

Diameter.  Expansion. 

Remarks. 

Pouruis. 

Inches.     !       Inch. 

16,300 

.981 

t 

Initial  load. 

24,450 

.9814- 

28,520 

.982 

.001 

32,600 

.982 

.001 

36,670 

.984 

.003 

88,710 

.986 

.006 

40,760 

.987 

.006 

16,800 

.986 

.006 

42,790 

.989 

.008 

44,820 

.991 

.010 

48,900 

.996 

.014 

52,970 

.998 

.017 

67,060 

1.006 

.025 

61,120 

i.oto 

.029 

16,300 

1.009 

.028 

RIFLE    BABRSliS,   .30    CALIBEB.  275 

No.  9647. 
Section  from  Barrel  Mabk£i>  76  S,  Oil-Tempered  at  Butt. 


Barrel  section. 

Preeeure 

•*toX" 

1 
Diameter.  .ExpanaioxL 

RemarkK. 

Poufui$. 

InclM.           Inch, 

' 

16,800 

.981               0. 

liiitUl  load. 

24,450 

.981               0. 

28,620 

.981+            0. 

32,600 

.982                .001 

S4,640 

.982                .001 

36.670 

.968                 .002 

88,710 

.986                 .005 

40,760 

.988-              .007 

16,300 

.987-              .006 

42,790 

.989                 .006 

44,820 

.990+  1           .009 

48,900 

.998      :           .012 

52,970 

.996      1           .015 

57,060 

1.003      ,           .022 

61,120 

1.007-  ,           .026 

16,800 

1.005+  1            .024 

No.  9648. 
Section  from  Barrel  Marked  76  S. 


Barrel  section. 

Prenure 

'^LX" 

Diameter. 

Expansion. 

Remark.^. 

P[mnd$. 

Inches. 

Inch, 

16,300 

.961 

0. 

Initial  load. 

24,450 

.961 

0. 

28,520 

.981  + 

0. 

82,600 

.982 

.001 

34,640 

.968 

.002 

•       86,670 

.984 

.003 

88,710 

.986 

.006 

40,750 

.987 

.006 

16,800 

.986 

.006 

42,790 

.969 

.008 

44,820 

.991 

.010 

48,900 

.994 

.013 

68,970 

.998+ 

.017 

57,050 

1.004 

.023 

61,120 

1.009+ 

.028 

16,800 

1.006 

.027 

0 

1.008 

.027 

276 


RIFLE   BABBELS,  .30  OALIBEB. 

No.  9649. 

Section  fkoh  Barbel  Masked  49. 


PreflBore 

Barrel  section. 

Remarks. 

Diameter. 

BzpaDBion. 

Pounds. 
16,800 
24,460 
28,620 
32,600 
34,640 
36,670 
88,710 
40,750 
16,300 
42,790 
44,820 
48.900 
62,970 
57,060 
61,120 
16.800 

Inches. 
.960 
.960 

•2?+ 

.981- 

.982- 

.968 

.985 

.966 

.966 

.968 

.989 

.998- 

.996+ 

1.001 

1.009+ 

1.008- 

Inch. 
0. 

.001 
.002 
.008 
.005 
.006 
.005 
.008 
.009 
.013 
.016 
.021 
.029 
.028 

Initial  load. 

No.  9660. 
Section  from  Barrel  Marked  11. 


Barrel  section. 

Pressure 

Remarks. 

•^inX" 

Diameter. 

Expansion. 

Pounds. 

Inches. 

Inch. 

16,300 

.980 

0. 

Initial  load. 

24,460 

.980 

0. 

28,620 

.980+ 

0. 

82,600 

.961 

.001 

84,640 

.983- 

.008 

86,670 

.984 

.004 

• 

38,710 

.985 

.005 

40,760 

.987 

.007 

16,300 

.966 

.006 

42,790 

.968 

.008 

44,820 

.990 

.010 

48,900 

.993 

.018 

52,970 

.997 

.017 

67,060 

1.004 

.024 

61,120 

1.006+ 

.026 

16,300 

1.005                .026 

t 

RIFLE    BARRELS,   .30   CALIBER,  277 

No.  9661. 
Section  from  Barrel  Marked  75  S,  Oil-Tempered  at  Butt. 


PreflBure 

per  square 

inch. 

Barrel  section. 

Remarks. 

Diameter. 

Expansion. 

US,  sap 

24,460 
2$,  GOO 
82.  WO 
S4,W0 
m.  i:70 
38,710 
40.  ZW 
16,300 
^2,790 

■It,  MM 

'W,y(»0 
.Vi«^0 
67,050 

lfi,3O0 

Inches. 
.960 
.960+ 
.980+ 
.961 
.961 
.961 
.962- 
.983— 
.962- 
.964 
.965+ 
.987 
.989- 
.992 
.995 
.998+ 
.997 

Inch. 

0. 

0. 

0. 
.001 
.001 
.001 
.002 
.008 
.002 
.004 
.005 
.007 
.009 
.012 
.015 
.018 
.017 

Initialload. 

iiii 


STEEL  FOR  GDN  MOUNTS. 


SPECTMENS    FROM   PIVOT  SOCKETS,  INNER  BASES, 
PISTON  RODS,  AND  AXLE  FOR  6-POUNDER 
AND    lo-POUNDER   MOUNTS. 
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PIVOT  SOCKETS-6-POUNDER  GUN  MOUNTS. 


STEEL  CASTrN"GS. 
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PIVOT  SOCKETS — 6-POUNDBE  GUN  MOUNTS. 
No.  6170. 


288 


Marks,  p'le 


Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loadB. 

ElODAEtiOIl 

permch. 

Suooeniye 

elongation 

perlnch. 

SncceflsiTe 

Remarkfl. 

TotaL 

Per  square 
inch. 

Pern^ent,  permanent 
set. 

P&unda. 
200 
1,000 
2,000 
8,000 
4,000 
4,200 
4,400 
<flOO 
4800 

5'Sffi 
6,200 

6  400 

6,600 

6,800 

6,000 

10,890 

Pounda. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
64,460 

Inch. 
0. 

.000160 
000900 
.000900 
.000960 
.001600 
.002100 
.003560 
.004600 
.005700 
.006760 
.008000 
.009260 
.010650 
.012600 

Inch. 
0. 

.000160 
.000160 
.000200 
.000450 
.000660 
.000600 
.001460 
.000960 
.001200 
.001060 
.001260 
.001260 
.001400 
.001850 

InOL 
0. 

InelL 
0. 

Initial  load. 
Tensile  strength. 

.000800 

.000300 

.011400 

.011100 

General  gummary. 

TenaQe  strength  per  square  inch  of  original  secti  on pounds . .    54,460 

Elastic  limit  per  square  inch  of  original  section below  20.00  pounds 

Elongation  per  inch  after  rupture incn..     .1860 

Reduction  in  diameter  at  point  of  rupture do...       .045 

Redaction  in  area  after  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture "'.OO  from  neck 

Character  of  broken  surfitce granular,  dark  spot  at  circumference 

Elongation  of  inch  sections '''.12.  M5* 
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PIVOT   SOCKETS — 6-POUNDEB   OUN   MOUNTS. 


No.  6219. 

Marks,  pse 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
perlnch. 

Succeesive 

elongation 

per  inch. 

P^rmnnent 

Successive 

permanent 

set 

Remark  H. 

Total. 

^•sr* 

set. 

Pounds. 
200 
1,000 
2,000 
8,000 
4.000 
4,200 
4,400 
4,600 
4,800 
5,000 
5,200 
6,400 
5,600 
5,800 
6,000 
11,640 

PtmiuU. 
1,000 

5,000 
10,000 
16,000 

mooo 

21.000 
22,000 

2a.  000 

24,000 
2S.OO0 
211,  i»0 
27,000 

'^,00(t 
'±},  OfX) 
IWAHIO 

Inch. 
0. 
.OOOlOO 
.OOOi^ 
.OOOftOO 
.O0U65O 
.000750 
.001J50 
.00!2&00 
.OOSTOO 

.ocuyoo 

.005950 

.mim 

.008^00 
.010000 
.011460 

Inch. 
0. 
.000100 
.000250 
.000150 
.000150 
.000100 
.000500 
.001250 
.001200 
.001200 
.001050 
.001560 
.001100 
.001400 
.001450 

Inch. 

0. 

0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 

p^ 

\  Tensile  strength 



General  summary. 

Tensile  strength  per  square  inch  of  original  section 

Elastic  limit  per  square  inch  of  original  section 

Elongation  per  inch  after  rupture 

Elongation  per  inch  under  strain  at  elastic  limit 

Reduction  in  diameter  at  point  of  rupture 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture 

Character  of  broken  surface 

Elongation  of  inch  sections 


pounds.. 

.\:..do... 

inch.. 

do... 

•••;••;;;;; do... 

••"'  '».82*,  ".as* 


68,200 
21.000 

.dooo 

.000750 
,116 
40.3 


PIVOT  SOCKETS — 6-POUNDBE  GUN   MOUNTS. 
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No.  6220. 

Marks,  PS  6 

Diameter,  ".604. 

Sectional  area,  .20  square  inch. 

Gauged  length,  T. 


Applied  loads. 

Blonxatlon 
permch. 

Saooeniye 

elonffation 

permch. 

Permanent 
set 

SnoceflBiTe 

permanent 

set. 

Remarks. 

Total. 

Persanare 
incn. 

Pwmd*. 
200 
1,000 
2,000 
8,000 
8,800 
4000 
4,200 
4,400 

4,800 
5,000 
5,200 
5,400 
5,600 
5,800 
6,000 
11,660 

PwnndM. 
1,000 
5,000 
10,000 
15,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
57,800 

JncA. 

0. 
.000100 
.000850 
.000560 
.000700 

'.000950 
.001100 
.001600 
.002660 
.006500 
.004900 
.006100 
.007600 
.008760 
.010100 
.011760 

Inch. 
0. 

.000100 
.000250 

000200 
.000150 

000250 
.000150 
.000600 
.000960 
.000950 
.001400 
.001200 
.001400 
.001260 
.001360 
.001660 

JncA. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

TensUe  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    57,800 

Elastic  limit  per  square  inch  of  original  section do...    19,000 

Elongation  per  incn  after  ruture inch..      .2600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000700 

Reduction  in  diameter  at  point  of  rupture do...       .104 

Reduction  in  area  after  rupture,  per  cent  of  original  section 87.1 

Position  of  rupture '. F  from  neck 

Character  of  broken  surface dull,  silky 

Elongation  of  inchsections ".21,  ".31* 
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PIVOT  SOCKETS — 6-POUNDEB  GUN   MOUNTS. 


No.  6221. 


Marks,  pse 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  mch. 

Sncceflslve 
elongation 
perinch. 

Permanent 
set 

SuccesBive 

Total. 

Per  flquare 
inSk. 

permanent              KemarKs. 
set 

1 

Pounds. 
200 
1,000 
2000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
19,920 

Pounds. 
1,000 
5,000 
10,000 

20,000 
25,000 
80,000 
35,000 
40,000 

Inch. 
0. 
.000100 

Inch. 
0. 
nnoino 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElaKtic  limit 
Tendle  stren^^th. 

.000260           OOOlfiO 

.000500 
.000600 
.000800 
.001000 
.001150 
.001.%0 

.000250 
.000100 
.000200 
.000200 
.000160 
.000200 
.000050 
.000050 
.000100 
.000550 
.001350 
.001660 
.001060 
.000860 
.000600 
.000860 

0. 

41,000          .001400 
42,000    r      -001450 

43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
99,600 

.001550 
.002100 
.003450 
.005100 
.006150 
.007000 
.007600 
.008450 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    99,600 

Elastic  limit  per  sauare  inch  of  original  section do...    48,000 

Elongation  per  incn  after  rupture inch..      .1100 

Elongation  perinch  under  strain  at  elastic  limit do...  .001660 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  percentof  original  section 9.5 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface granular,  dull  spot  at  the  circumference.    Opened  cracks  in 

surface  of  stem. 
Elongation  of  inch  sections 'Ml*,  ^.ll 


PIVOT   SOCKETS 6-FOUNDEB   GUN   MOUNTS. 
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No.  6222. 
Marks,  ^8% 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Appll€ 
Total. 

Per  square 
inch. 

Elongation 
per  Inch. 

Successive 
elongation 
per  inch. 

1 

i-ormantni  pennanent 
^^-       '        set. 

■ 

Remnrks. 
Initial  load. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
4,200 
4,400 
4,600 
4,800 
5,000 
5,200 
5,400 
5,600 
5,800 
6,000 
12,030 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
60,160 

Inch. 
0. 

.000100 
.000860 
.000500 
.000700 
.000850 
.000960 
.001400 
.002100 
.008100 
.004750 
.005800 
.006600 
.007650 
.009000 

Inch. 
0. 

.000100 
.000250 
.000150 
.000200 
.000150 
.000100 
.000460 
.000700 
.001000 
.001660 
.001050 
.000700 
.001150 
.001350 

Inch. 
0. 
0. 

Inch. 
0. 

( 

ElaKtic  limit 

1 

Tensile  strength. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    60, 160 

Elastic  limit  per  square  inch  of  original  section do. . .    20,000 

Elongation  per  incn  after  rupture inch. .      .  2250 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  000700 

Reduction  in  diameter  at  point  of  rupture do. . .       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  se<'tion 27. 4 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface dull  amorphous 

Elongation  of  inch  sections ".25*,  ".20 
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PIVOT   SOCKETS 6-POUNDEB  GUN  MOUNTS. 


No.  6328. 


Marks,  ^-|^e 

Diameter,  ".505. 

SectioDal  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

EloDffation 
per  inch. 

Succenlve 
elonsation 
perincli. 

Permanent 
set 

Saccessive 

permanent 

set. 

Remarks. 

Total. 

PerBquare 
inch. 

PaundB. 
200 
1,000 
2,000 
3,000 
4,000 
4,200 
4;  400 
4,600 
4,800 

t'SSS 
5,200 

5,400 

5.600 

5,800 

6,000 

19,980 

P(mnd$. 

5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
99,900 

IndL 
0. 

.000100 
.000860 

.000600 
.000750 
.000660 
.001000 
.001400 
.002000 
.002900 
.004160 
.006300 
.006500 
.007660 
.009000 

Inch, 
0. 
.000100 
.000250 
.000160 
.000250 
.000100 
.000150 
.000400 
.000600 
.000900 
.001260 
.001160 
.001200 
.001150 
.001860 

Inch, 
0, 
0. 

Inch, 

Elastio  limit. 
Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    99,900 

Elastic  limit  per  square  inch  of  original  section do...    21j00O 

Elongation  perinch  after  rupture inch..     .2100 

Elongation  perinch  under  strain  at  elastic  limit do...  .000660 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reduction  in  area  after  rupture,  percentof  original  section 20.5 

Position  of  rupture ".7  from  neck 

Character  of  broken  surface dull  silky,  trace  of  granulation 

Elongation  of  inch  sections ".18,  ^24* 


PIVOT    SOCKETfei — t»-PUlNDEK    GUN 

No,  02M. 

Marks,  tr^\ 

Diaiueter,  '\505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2", 


MlOIJ  j^^^ 


Applied  loadj. 


Ptmnda. 
200 
1,000 
2.  WOO 
3,000 
4,000 
4,200 
4J0O 
4,600 
4.rtO0 
5,000 
5<200 
&.400 
&H«)0 
fi,«)0 
6.000 
!2,110 


I 


1.000 
5,000 
10.000 
15.000 
20,000 
21,U0O 

a-j^ooo 

2S,000 

^2.^,000 
26,000 
27,(IK> 
28,000 
29,000 

ao,ooi3 
m.  550 


permuh. 


0. 
.000100 
.000350 
,000500 

.ooonso 
.axwjo 

.001000 

,oo:«»0 

.OtHlM 

^ooiiono 

.006S50 
.0077,'iO 
.009200 


ekiMgatli>ii 
fj€r  in  eh. 


Inch. 
0. 
.UOOIOO 
.000200 
.OOOIM 
.000150 
,000200 
,000150 
,000500 
.OOOflSO 
.000850 
.OOllHJ 
.00l3nO 
,001050 
.OOlJOi) 
.OOHfW 


Pi.rnmiicnt 
sot. 


Int^h. 


TH.<nimiYL'nt 


larh. 


^.^...Hll^-^t^*^ 


ih'Hrnd  utimtuftni. 


Tensile  .*rtretigth  pef  sqimre  inch  of  ruieirjil  sertlon.  ..,„....*....,„ -  "  ' 

Elastic  limit  per  Hqiuir*'  inph  i^>(  uHglnil  jttction  .„,...... —  ,..,_.._..--'  ^ 

Elon^i^tion  per  tnrli  ftkor  ru[iiurc'  ......,,,-■. ...__..._ ,...  -  ^  ^  _ 

ElongiitJnn  FHT  inijti  niidir  slmin  tU  L4H?<lic  lluiit,-, .-  -  ^  ^  . 

ReductlcpD  in  dimneU^r  a;  jKiint  i>f  mptiiTf -  -  \ 

Reduction  in  axva  after  rupture,  per  eeiit  of  ortgimil  wction . , -  -  ;;  , 

PoflitJon  nf  ruptu  ro ...„,.„„,»....,-....... ,-,........-.-  -  '  _  , 

ChaiBcter  of  br<^ktf n  ,Htirf*iee — _ , .  — -  ^  -  \  . 

Elongntiunof  irirh  sectious , -  ' 

H.  Doc.  300 19 
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PIVOT    SOCKETS 6-POUNDER   GUN   MOUNTS. 


No.  6225. 
Marks,  ^'i% 
Diameter,  ".604. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loAdH 

Elonxatioii 
per  inch. 

SuocetBiye 
KloM»tion 
per  inch. 

Permanent 
set 

Succcflidye 

Permanent 

set. 

Remarks. 

Total. 

"XX" 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
4,200 
4  400 
4,600 
4,800 
5,000 
5,200 
5,400 
5,600 
5,800 
6,000 

11,970 

Powtds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
28,000 
24,000 
26,000 
26,000 
27,000 
28.000 
29,000 
80,000 
59,850 

Inch. 
0. 

.000100 
.000250 

.OOtHfiO 
.000600 
.OOOBfO 
.OOIKTO 

.oom-^) 

.0024150 

.(smm 

.OtMTOO 
.006850 
.007000 
.OOfe-M) 

.Of.Krsoci 

Inch. 
0. 

.000100 
.000150 
.000200 
.000150 
.000250 
.000250 
.000550 
.000800 
.001100 
.001150 
.001150 
.001150 
.001250 
.001050 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  4oad. 
ElasUc  limit. 

Tensile  strength. 

Oeneral  summary. 

£fS^ffS?Sr?^J*^"^*ncJio'<>'¥««^l  section pounds..  69.860 

i^onWtoQr*£?M''^'*°f*ti<>'o>^n3  section do...  20  000 

SioQ^rtoS  S^ri?  K ''^''■'' '■"Pture inch..  .2160 

gti^iintltjn  ir^lV^iiV'^^^^                                               do...  .000600 

P^t^r^^^^in  h!^^}:^''''U*o\^^                                               do...  .074 

™/tJonrifnjnh7L''^*^'^ri]ptiire,  per  cent  of  original  section 27.4 

^«^terof  fml??^ --- ".95  from  neck 

^o^^tig^o/^if^mttcii dull  amorphous 

wmciigegj^  ..  M8  ".25* 
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No.  6287. 


Marks,  f^s 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Appll^ 
TotaL 

Bdloadfl. 

Perwmare 
JikDl 

per  Inch. 

Saccenive 
eloDAtion 
perinch. 

Peimanent 
set. 

Inch. 
0. 
0. 

SucceniTe 

permanent 

set. 

Inch. 
0. 

Remarks. 

Btmndi. 
200 
1,000 
2^000 
8,000 
4,000 
6,000 
6,200 
6,400 
6,000 
6,800 
6.000 

11,060 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29.000 
80,000 
65,400 

Inch. 
0. 

.000100 
.000400 
.000600 
.000700 
.000660 
.000960 
.011660 
.013600 
.014600 
.016760 

Inch. 
0. 
.000100 

.oogggp 

.000200 
.000100 
.000160 
.000100 
.010600 
.001960 
.001100 
.002160 

Initial  load. 
Elastic  limit. 

Tenalle  strength. 

General  summary. 

Tensile  strength  per  sqoaie  Inch  of  orlffinal  section pounds..   65,400 

Elaaticllmlt  per  sqnaie  inch  of  original  section do...    25,000 

Elongation  per  inch  after  mptore inch..     .3500 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000660 

Reduction  in  diameter  at  point  of  rapture do...       .165 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54.6 

Position  of  rupture P.2from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '".42*,  ^28 
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No.  6238. 

Marks,  ^l\ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Pounds. 
200 
1,000 
2,000 
4,000 
5,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 

11,910 


Per  square 
inch. 


Finniwitinn    SUCCCSSivC 


PoundB. 
1,000 
5,000 
10,000 
20,000 
25,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
59,560 


Inch. 
0. 

.000100 
.000800 
.000550 
.000800 
.001000 
.001060 
.001060 
.001100 
.002000 
.022900 
.024500 
.026660 


.081400 
. 0^^6000 


--"-^-l| 


Remarks. 


Inch. 

0. 

.000100 
.000200 
.000250 
.000250 
.000200 
.000050 

0. 
.000060 
.000900 
.020900 
.001600 
.002150 
.001960 
.002800 
.003600 


Inch. 


Inch. 


0.  0 

0. 
.....*.....  ... 


Initial  load. 


Elastic  limit 


Tensile  strenfirtb. 


General  summary. 

TenaQesti^ngtli  per  square  Inch  of  original  section pounds..    59,560 

E  a«tf tO I jij itrx^rfi J  unre  inch  of  original  section do...    83,000 

g  I'nKutioTi  per  ieh  h  , if ter  rupture inch..      .8500 

g"n|fatii>D  per  iia  M  under  strain  at  elasUc  limit do...  .001100 

k!3     y^^  in  diiiLtuuttir  at  point  of  rupture do...       .185 

iwi*^i*    *^^  fti  urt^i  iLf(er  rupture,  per  cent  of  original  section 69.8 

r-*!ii!^l*  ^f  rupture 1".2  from  neck 

Character  of  bfuk^UHurface sUky 

^^"^uuu  or  Sch  Sections ,., .;;:;;:;;.;;:; ".8i.".89i 
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No.  6289. 


Marks,  ^H 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

Elongation 
permch. 

Succenive 

Kt. 

Succeaaive 

Remarkfl. 

Total. 

Persqnare 
Inch. 

elongation 
perincb. 

permanent 

set. 

Pmmds. 
200 
1,000 
2,000 
4,000 
5,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
18,220 

Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
80,000 
31,000 
82,000 
83,000 
84,000 
35,000 
86,000 
87,000 
88,000 
89,000 
40,000 
66,100 

Inch, 
0. 

.000100 
.000400 
.000700 
.000860 
.001000 

Inch. 
0. 

.000100 
.000900 
.000900 
.000150 
.000150 

Inch. 

8: 

Inch, 
0. 

Initial  load. 
Elastio  limit. 

.001060          .000060 
011160          .010100 

.012260 
.018060 
.014250 
.016750 
.017260 

.001100 
.000800 
.001200 
.001500 
OOliiOO 

1 

.018260    <      .001000 
.019660    ,      .001400 
.021860          .002200 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poonds..    66,100 

Elastic  limit  per  square  inch  of  original  section do...    31,000 

Elongation  per  inch  after  rupture inch . .     .  2650 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001050 

Reduction  in  diameter  at  point  of  rupture do. . .       .096 

Reduction  in  area  after  rupture,  per  cent  of  original  section 34. 0 

Position  of  rupture ".96  from  neck 

Character  of  broken  surface silky,  oblique 

Elongation  of  inch  sections ''.30»,''.21 
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No.  6240. 

Marks,  ^1*6 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applic 
Total. 

idloadH. 

Per  square 
incn. 

per  inch. 

Succeflsiye 
elonmtion 
perinch. 

Permanent 
set. 

Snccearive 

permanent 

set. 

Remarks. 

Founds. 
200 
1,000 
2,000 
4,000 
5,200 
5,400 
5,600 
5,800 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
10,920 

Founds. 
1,000 
5,000 
10,000 
20,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
83,000 
34,000 
85,000 
54,000 

Inch. 
0. 
.000100 
.000400 
.000660 
.001000 
.001050 
.016000 
.016260 
.017750 
.019500 
.021560 
.024000 
.026250 
.028800 

Inch. 
0. 

.000100 
.000800 
.000260 
.000850 
.000060 
.013960 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaslfc  limit. 

.001260 
.001500 
.001760 

.002050 
.002460 
.002260 
.002560 



Tensile  slrength. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  orifirinal  section pounds..    54,600 

Elastic  limit  per  square  Inch  of  original  section do...    27,000 

Elongation  per  inch  after  rupture inch . .      .  8700 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .001050 

Reduction  in  diameter  at  point  of  rupture do. . .       .175 

Reduction  in  area  after  rupture,  per  cent  of  original  section 57. 2 

Position  of  rupture 7. 1''.26  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  aectiODB ".31,  ».43* 
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No,  6241. 

Marks,  p  s  6 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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Applied  loads. 

Elonsation 
per  Inch. 

SuoceBrive 
elongation 
perlnch. 

Permanent 
set. 

Suooessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundt. 
200 
1,000 
2,000 
4,000 
6,000 
6200 
6^400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 

12,180 

I\mnd». 
1,000 
6,000 
10,000 
20,000 
80,000 
81,000 
82,000 
88,000 
84,000 
35,000 
86,000 
87.000 
88,000 
89,000 
40,000 
60,000 

Inch. 
0. 
.000100 
.000800 
.000560 
.001000 
.001060 
.01S2S0 
.014050 
.015300 
.017050 
.018900 
.020550 
.022400 
.024600 
.026600 

Inch, 
0. 
.000100 
.000200 
.000250 
.000450 
.000060 
.012200 
.000600 
.001260 
.001750 
.001850 
.001650 
.001850 
.002200 
.002000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaiitir  limit. 

Tensile  strength. 

General  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    60,900 

Elastic  limit  persquare  inch  of  original  section do...    81,000 

Elongation  per  inch  after  rupture inch..      .2160 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001050 

Reduction  in  diameter  at  point  of  rupture do...       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture ''.e  from  neck 

Character  of  broken  surface dull  gray,  amorphous 

Elongation  of  inch  sections M7.'.20* 
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No.  6242. 

Marks,  ^"^1 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

per  Inch. 

Succewive 
elonmtion 
perinch. 

Permanent 

set. 

Succeaslve 

permanent 

set. 

Remarks. 

Total 

Per  Bquare 
Inch. 

Pounds, 
200 
1,000 
2,000 
4,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 

12,210 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
81,000 
32,000 
33,000 
34,000 
85,000 
61,050 

Inch. 
0. 
.000100 
.000300 
.000560 
.000950 
.011050 
.0U95O 
.013000 
.014500 
.015800 

Inch. 
0. 

.000100 
.000200 
.000250 
.000400 
.010100 
.000900 
.001050 
.001500 
.001300 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  orifldnal  section pounds..    61,060 

Elastic  limit  per  square  inch  of  original  section do. . .    30, 000 

Elongation  per  inch  after  rupture inch . .      .  2100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .000950 

Reduction  in  diameter  at  point  of  rupture do. . .       .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23. 9 

Position  of  rupture ''.9  from  neck 

Character  of  broken  surf  ace dull  gray,  amorphous 

Elongation  of  inch  sectiouB ^J9,  ^.28* 
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No.  .6276. 

Marks,  fs\ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


297 


AppUed  load8. 

Elongation 
per  inch. 

SucceesiTe 
elongation 
perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Peraqiiare 
inch. 

Pmmd8. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 

14,100 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
70,600 

Inch. 
0. 
.000100 
.000300 
.000600 
.000600 
.000760 
.001000 
.001200 
.001500 
.012250 
.013500 
.014600 
.015600 

Inch. 
0. 

.000100 
.000200 
.000200 
.000100 
.000150 
.000260 
.000200 
.000900 
.010760 
.001260 
.001000 
.001000 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

ElRNtif  limit. 
Tensile  strength. 

0. 

0. 

General  summanj. 

Tensile  strength  per  square  Inch  of  original  section ponnds..    70,600 

Elastic  limit  per  square  inch  of  original  section do. . .    35, 000 

Elongation  per  inch  after  rupture inch..     .2250 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001200 

Reduction  In  diameter  at  poi  nt  of  rupture do. . .       .086 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80. 7 

Position  of  rupture 1"  from  neck 

Character  of  hroken  suriace silky,  serrated 

Elongation  of  inch  sections ^^.25*,  ^.20 
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No.  6276. 

Marks,  ^"fe 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SucceflBive 
elongation 
per  inch. 

Permanent 

set. 

Inch. 
0. 
0. 

Successive 

Remarks. 

Total. 

PerBquare 
inch. 

permanent 
set. 

Pmtnds. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 

14,850 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
86,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
74,260 

Inch. 
0. 

.000100 
.000350 
.000600 
.000600 
.000900 
.001060 
.001800 
.001400 
.001450 
.001500 
.001550 
.018500 
.014400 
.015900 
.016860 
.017900 
.019150 

Inch. 
0. 
.000100 
.000250 
.000150 
.000100 
.000300 
.000150 
.000250 
.000100 
.000050 
.000050 
.000060 
.011950 
.000900 
.001500 
.000960 
.001050 
.001250 

Inch. 
0. 

Initial  load. 

Elastic  Hmit. 
Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    74, 260 

Elastic  Umltpersquare  inch  of  original  section do...    89,000 

Elongation  per  inch  after  rupture inch..      .1700 

fjopKation  per  inch  under  strain  at  elastic  limit do...  .001650 

Keduction  in  diameter  at  point  of  rupture do...       .056 

Keduction  in  area  after  ruDture,  per  cent  of  original  section 20.5 

Pjaitlonof  rupture .../.T- ".75fromneck 

Character  of  broken  surtice'ri granular  CO  per  cent,  adlky  40  per  cent 

Blongationoflnchaec^SlV... T. ?. ".19»,".16 


PIVOT  SOCKETS — 6-POUNDEE  GUN   MOUNTS. 

No.  6298. 

Marks,  ^"le 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 
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Applied  loads. 

Elonntloii 
per  Inch. 

Sticcenlye 
elongation 
perinch. 

Permanent 
Bet. 

Succeesive 

permanent 

set. 

Remarks. 

Total. 

Perwrnaie 

Pimndi. 
200 
1,000 
2,000 
8,000 
4,000 
4,200 
4,400 
4,600 
4,800 
5,000 

6,200 
61400 
6,600 
5.800 
6,000 
18,440 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
21,000 
22,000 
28.000 
24.000 
26,000 

26,000 
27,000 
28,000 
29,000 
80,000 
67,200 

Inch. 
0. 

.000100 
.000360 
000600 
.000660 
.000760 
.000360 
.000900 
.001000 
.001100 

.001600 
.002260 
.009600 
.004800 
.006600 

Inch, 
0. 
.000100 
.000260 

.000160 
.000160 
.000100 
.000100 
.000060 
.000100 
.000100 

.000400 

.000760 
.001260 
.000600 

.001200 

Inch. 
0. 
0. 

Inch. 
0, 

Initial  load. 

Elastic  limit,  approxi- 
mate. 

.000800 

.000800 

Tensile  strength 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    67. 200 

Elasticlimlt  per  square  inch  of  orlginiu  section  (approximate) do...    25,000 

Elongation  per  inch  after  rupture inch..     .3000 

Elongation  per  Inch  under  strain  at  elastic  limit .' do...  .001100 

Reduction  in  diameter  at  point  of  rapture do...       .125 

Reduction  in  area  after  rapture,  per  cent  of  original  section 48. 8 

Position  of  rapture l^.M  from  neck 

Character  of  broken  surface dull,silky 

Elongation  of  Inch  sections ''.28, '.82* 
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PIVOT  SOOKBM — 6-POUNDKB  GUN  M0UKT8. 


No.  6299. 

Marks,  ^fe 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonffation 
perinch. 

Succefldve 
elongation 
perinch. 

set. 

SucoesBive 

permanent 

set 

Remarks. 

Total. 

Fersqaaxe 
Indi. 

Pounds. 
200 
1,000 
2,000 
8^000 
4,000 
6,000 
6,200 
6.400 
6,000 

6,000 
6200 
6^400 
6,000 
6,800 
7.000 
14,710 

Pounda. 
1,000 
6,000 
10,000 
16.000 
20,000 
26,000 
26,000 
27,000 
28.000 
29.000 
80.000 
81,000 
82,000 
88,000 
84,000 
86.000 
78,660 

Inch. 
0. 

.000160 
.000400 
.000660 
.000700 
.000960 
.001000 
.001160 
.001800 
.002400 
.002900 
.008860 
.004900 
.006600 
.006460 
.0072SO 

Inch. 
0. 

.000160 
.000280 
.000160 
.000160 
.000260 
.000060 
.000160 
.000160 
.001100 
.000600 
.000960 
.001060 
.000700 
.000660 
.000800 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strenarth. 

.000060 

.000060 

1 

General  tummary* 

TenaUe  strength  per  square  inch  of  original  section poands..    73,560 

Elastic  limit  per  square  inch  of  original  section ;**^t!-*    ^\aui 

Elongation  per  incn  after  rupture inch.,      .iw 

ElongaUon  per  inch  under  strain  at  elasUc  limit dO--  '^^XrH 

Reduction  in  diameter  at  point  of  rupture do. . .       ^' j 

Reduction  in  area  after  rupture,  per  cent  of  original  section vj^ll—  J^v 

Position  of  rupture ........\! .V r^^^iSi 

Chanu^ter  of  broken  surface K»nular,  silky'spot  at  the  clrcuinference 

ElongaUon  of  inch  sections ..,...."V:. ''.2l*,''.» 
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PISTON    RODS B-POUNDER    QVH    MOXJI^^'X:^. 

No,  mo± 


Marks,  pr^ 

Section  til  urea,  .2^  .Hqutirt'  inch. 
(gauged  lengtb,2''. 


Applitii  litarlH, 


wa 

1,000 
2,000 
4,000 

6,000 
fl,000 
10,200 
11,000 
12,000 
12,800 
13,0(10 
13,200 
13h4O0 
U,600 
13,800 
H.OOO 
Ifi.llfl 


1,000 
6,000 
IOhOOO 
20,0(n 
90,000 
40,000 
61,00(} 
5&,00t> 
60.000 
64.000 

a&.otio 

66,000 
67,  l)tK> 
68,000 
60,(1011 
70,00<1 


.000100 
.OOftL'W 
.000600 
.0009^ 
.001300 
.OOlfiOO 
.001650 
.OO^OWt 

.ooseat 

.OOWiSO 
.QCnOM 
.007300 

.0IW2M 
.  OCjHJtOO 


Ineh. 
1. 

.000100 
.OOOL'sO 
.OOWi^ 
.OO^JiiTO 
.(1003.=»0 
.00030l> 
.000050 
.OOOCWO 
.  {XiOfiftO 
.(XVHIOO 

.OOOCJOD 

.ooo;»o 

.OOOfify^ 

.oooiTO 


permBneiifi 
Bet. 


Ittrh, 


lach^ 


0. 


KJ*t^''^-  ''**:fc  ^ 


^>?th. 


Teji£jle  rtrers^t  h  pfT  sr:(Ua?e  1  nnh  of  nrlginikl  sectloti ,  „ .  „ . 

£la£l  ic  llmii  f  jer  i*quari'  iTU'h  tif  oriiririHl  Hi.^ti<)ii  » 

Elongiaiun  jitT  jiifJi  Hfter  Tiipflurv --■:*'; * 

Elon^nirioti  j>er  irieh  iiii<lLTstriiS!i  fttt-lityiie  limit  __..., ,. 

RecliKuViii  If  J  iiifiiiKtvr  »(  jHMni  uf  njiptiire  ...., 

Redii.iJMa  fjj  area  afUT  ruiinire,  i^-rvent  of  nriirinfil  fw^ption  .. 

POfiiti;  of  rupture -  --^ ..._..._., 

Cli£n)i  frj-  ^f  |jn>keu  sur/nce .  ^  —  — ^ . 

ElooguUoi]  of  iucb  eectioD8  ...,„,. * ,*....... 


C"^^ 


do--- 
'do- 
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PISTON   KODS — 6-POUNDER   GUN   MOUNTS. 

No.  6198. 


Marks,  ^r  e 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonmitlon 
perinch. 

Succeasive 

elongation 

perinch. 

Successive 

Remarks. 

Total. 

Per  square 
Inch. 

Permanent  pennanent 
^*-       1       net. 

Pounda, 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
12,200 
12,400 
12,600 
12,800 
18,000 
18,200 
18,400 
21,100 

Pcmnds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
66,000 
67,000 
106,600 

Inch. 
0. 
.000100 
.000900 
.000600 
.001000 
.001300 
.001600 
.002000 
.002060 
.002100 
.014000 
.014660 
.014900 
.016200 

0. 

.000100 
.000200 
.000800 
.000400 
.000800 
.000300 
.000400 
.000060 
.000060 
.011900 
.000660 
.000250 
.nnn»no 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

.016860    !      .000650 

1 

General  summary. 

Teiulle  strength  per  square  inch  of  original  section pounds..  106,600 

Elasticlimit  per  square  inch  of  Original  section do...    62,000 

Elongation  per  inch  after  rupture inch..     .1100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002100 

Reduction  in  diameter  at  point  of  rupture do...       .035 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18.2 

Position  of  rupture 1  ».06  from  neck 

Character  of  broken  surface fine  granular  radiating  from  the  center 

Elongation  of  Inch  sections Ml^^.U 


PISTON   RODS 6-POUNDEE   GUN   MOUNTS. 

No.  0297.  ' 
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Marks,  pie 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  IcNMls. 

Elongatton 
per  Inch. 

eaceemive 

elonntion 

perlnch. 

Pennmnent 
aet 

Snocenlve 

permanent 

sett 

Total. 

PersanAre 
Inch. 

Remarkn. 

JPoundB. 

200 

1,000 

2^000 

4,000 

6,000 

8000 

10,000 

12,000 

18,000 

18,200 

18,400 

18,600 

18,800 

14,000 

24,020 

iVmndt. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
66.000 

67,000 
68,000 
60,000 
70,000 
120,100 

Inch, 
0. 

.000100 
.000600 

.000600 
.001000 
.001860 
.001700 
.002060 
.002800 
.010660 
.011600 
.012100 
.012800 
.012600 

Inch. 
0. 

.000100 
.000200 
.000300 
.000400 
.000860 
.000860 
.000860 
.000250 
.006360 
.000360 
.000600 
.000200 
.000300 

Inch. 

0. 

0. 

Inch. 
0. 

Initial  Joad. 

ElasUc  limit. 
Tensile  strength. 

0. 



General  summary. 


TdnsOe  itreiigth  per  sqnare  inch  of  oriffina]  section pounds.. 

Elastic  limit  per  aqnare inch  of  original  section do... 

Elongation  per  incn  after  rapture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rapture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rapture at  middle  of  stem 

Character  of  broken  surface ilne  granular,  radiating  from  center  punch  mark  defining 

inch  section  on  stem. 
El(mgation  of  inch  sections  ".10*, ''.OO* 

H.  Doc.  300 20 


120,100 

66,000 

.0960 

.002800 

.035 

13.2 
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PISTON   EODS — 6-POUNDER   GUN   MOUNTS. 
No.  6305. 


Marks,  p.\^6 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loAdR. 

perlnch. 

SuccesBiye 
elongation 
perlnch. 

Pennanent 
set. 

Sufcewive 

permanent 

»el. 

Inch. 
0. 

Total. 

PerMuare 
Inch. 

Remark  R. 

Pounds. 
200 

2,000 

6,000 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
20,200 

Pounds. 
1,000 
5.000 
10,000 
20,000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45.000 
46.000 
47,000 
48,000 
40,000 
101,000 

Inch. 
0. 
.000100 
.000860 
.000650 
.001000 
.001860 
.001400 
.001460 
.001550 
.001600 
.006750 
.007250 
.007850 
.006800 
.009160 

Inch. 
0. 
.000100 
.000260 
.000900 
.000860 
.000860 
.000060 
.000060 
.000100 
.000060 
.006150 
.000500 
.000600 
.000450 
.000850 

Inch. 
0. 
0. 

Initial  load. 

::::;::::::::::::::::: 

0. 

Elastic  limit. 

1 

Tuu«ilc  streiiKth. 

1 

General  summary. 


Tensile  strength  per  square  Inch  of  original  section pounds. . 

Elastic  limit  per  square  inch  of  original  section do... 

Elongation  per  incn  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rupture do . . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ".6  from  neck 

Character  of  broken  surfoce fine  granular,  with  a  circle  of  coarser  granulation  i"  diameter 

Elongation  of  inch  sections MO  M8* 


101,000 

44.000 

.1400 

.001600 

.055 

20.5 
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PISTON    BODS — 6-POUNDEB   GUN   MOUNTS. 


No.  6354. 

Marks,  pVe 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  l(wd8. 

Elongation 
per  inch. 

SucceflBlTe 
elongation 
per  Inch. 

Permanent 
set. 

SuocesBiye 

permanent 

Bet. 

Bemarka. 

Total. 

Peraqnare 
toeh. 

F&undt. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
22,810 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
114,060 

Inch. 
0. 
.000060 

.000260 
.000560 

.000960 
.001300 
.001550 
.002260 
.002600 
.008150 
.003500 
.004050 
.004600 
.006560 
.006200 
.007460 
.006600 

Inch. 
0. 
.000060 

.000200 
.000300 
.000400 
.000350 
.000250 
.000700 
.000360 
.000660 
.000360 
.000660 
.000550 
.000960 
.000660 
.001250 
.001060 

Inch. 
0. 
0. 

Inch. 
0. 

Elastic  limit. 
Tensile  strcnurth. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  114,060 

Elastic  limit  per  sqoare  inch  of  original  section do...    46,000 

Elongation  per  inch  after  rupture inch..      .1160 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001660 

Reduction  in  diameter  at  point  of  rupture do...       .045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture ''.SS  from  necit 

Character  of  broken  surface granular 

Elongation  of  inch  sections '13*,  ^.10 


PISTON    RODS 6-POUNDER   GUN    MOUNTS. 
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No.  6367. 


Marks,  prc 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Hmndt. 

200 

1,000 

2,000 

4,000 

g'2S2 
8,000 

10,000 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,200 

23,410 

PirnndB. 
'  000 

LYijJOO 
: j>,  L0) 

■w^l)00 
■*),  iJOO 
^kMIOO 
Thi,  UOO 
rujJOO 
-■^.  'JOO 
-VUJOO 
i'A\,  fiOO 
I'J.OOO 

]1T    r|50 

Inch, 
0. 

.000100 
.000860 
.000660 
.001000 
.001400 
.001760 
.002000 
.002060 
.008000 
.009160 
.010000 
.010600 
.011400 

Inch. 
0. 

.000100 
.000260 
.000800 
.000860 
.000400 
.000860 
.000260 
.000060 
.006060 
.001160 
.000650 
.000600 
.000900 

IncJi. 
0. 
0. 

Inch. 
0. 

Initial  load. 

EIa.«itio  limit 
Tensile  strength. 

0. 

• 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  117, 050 

Elastic  limit  per  square  Inch  of  original  section do. . .    56, 000 

Elongation  per  inch  after  rupture inch..      .1150 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002060 

Reduction  in  diameter  at  point  of  rupture do...       .035 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13. 2 

Position  of  rupture ^56  from  neck 

Character  of  broken  surface fine  granula r 

Elongation  of  inch  sections 'Ci4«  ".09 
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PISTON   RODS 6-POUNDER   GUN    MOUNTS. 

No.  6267. 


Marks,  p  r  6 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

Elongation 
per  inch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 
200 
1,000 
2,000 
8,000  ' 
4,000 
6,000 
6,600 
6,800 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
16,680 

1,(>00 
&,000 
10.000 
16,000 

moon 

25,000 
^,000 
29,00tl 

3O,0UO 

:i\ ,  wn> 

EW.tiOO 

as,  000 
iiy.ooo 

lOjJiiO 

Inch. 
0. 
.000100 
000300 

.000460 
.000600 
.000900 
.001000 
.001060 
.001600 
.003600 
004950 
.006460 
.006900 
.006860 
.006850 
.007660 
.006000 
.006300 
.008600 

Inch. 
0. 

.000100 
.000200 
.000160 
.000160 
.000900 
.000100 
.000060 
.000460 
.002100 
.001860 
.000600 
.000460 
.000460 
.000600 
.000700 
.000460 
.000300 
.000800 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

General  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    83,400 

Elastic  limit  per  sauare  inch  of  original  section do...    29,000 

Elongation  perincnafterrupture Inch . .      .1100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001060 

Reduction  in  diameter  at  point  of  rupture do...       .045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface fine  granular 

Elongation  of  inch  sectionB ^.10, ''.12* 


PISTON    RODS — 8-POUNDEB   GUN    MOUNTS. 

No.  6886. 
Marks,  ^|% 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 
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Applied  loads. 

Elonntion 
per  Inch. 

Suoceniye 
elongation 
per  Inch. 

SuM*effiive 

I 

Total. 

Fersanare 
inch. 

*^*"^*P**^*',  permanent                Remarks. 
^^'       1       set. 

j                    1 

Pounds. 
200 
1.000 
2,000 
8,000 
4000 
5,000 
6,000 
8,000 
9,000 

10,000 

10,200 
10,400 
10,800 
10,800 
11,000 
19,980 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
40,000 
45,000 

50,000 

51,000 
62,000 
68,000 
54,000 
65,000 
99,900 

Inch. 
0. 
.000100 
.000860 
.000600 
.000660 
.000660 
.001000 
.001860 
.001660 
/    .001800 
1    .004760 
.008000 
.007400 
.007760 
.008860 
.009060 

Inch. 
0. 
.000100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strenffth. 

.000260 

.000160 
.000160 
.000200 
.000150 
.000360 
.000200 
.000250 
.002960 
.001260 
.001400 
.000860 
.000600 
.000700 

1 

0. 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    90.900 

Elastic  limit  per  square  inch  of  original  section do...    60,000 

Elongation  per  inch  after  rupture inch . .     .  2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Bednction  in  diameter  at  point  of  rupture do...       .105 

Beduction  in  area  after  rupture,  per  cent  of  original  section 87.1 

Fufdon  of  rapture I'Mfromneck 

Characterof  broken  surface v^^hJ, 

~  ijoi  inch  sections *.26»,».17 
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PISTON   RODS— 6-POUNDER   GUN   MOUNTS. 


No.  6387. 

Marks,  ^1^6 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SuocessiYe 
per  inch. 

Permanent 
set 

SuccessiTe 

permanent 

set. 

Remarks. 

Total 

Per  square 
inch. 

JPwmds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
10.800 
11,000 
19,710 

Poundi. 
1,000 
5,000 
10,000 
20,000 
80,000 
40.000 
46,000 
47,000 
48.000 
49.000 
60,000 
61,000 
S2,000 
63,000 
64,000 
66,000 
98,660 

Inch. 
0. 

.000100 
.000400 

000600 
.001000 
.001400 
.001650 
.001700 
.001760 
.004000 
.006900 
.007400 
.007860 
.006550 
.009000 
.009650 

Inch. 
0. 
.000100 
.000800 
.000200 
.000400 
.000400 
.000250 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
£la8lio  limit. 
Tensile  strength. 

.000050 

.000050 
.002250 
.002900 
.000600 
.000450 
.000700 
.000460 
.000650 



General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    96,660 

Elastic  limit  per  sqaare  inch  of  original  section do...    48,000 

Elongation  per  incn  after  rupture inch..     .2160 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001760 

Reduction  in  diameter  at  point  of  rupture do...       .116 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 8 

Position  of  rupture ^.9fromneok 

Character  of  broken  surface silky 

ElOQgfttion  of  inch  sections ".U^fJO^ 


AXLE — 6-POUNDEB   GUN   MOUNT. 

Axle,  6-poundek  Gun  Mount,  Steel  Forging. 

No.  6175. 
Marks,  ^"J» 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 
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Applied  loads. 

Eloncatioii 
permch. 

SuccesBtye 
elongation 
per  Inch. 

Permanent 
set. 

SuccesBlve 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poun€U. 
200 
1,000 
2,000 
4,000 
6,000 
71000 
7,fl00 

7,800 
8,000 
8,200 
8,400 
8,000 
8,000 
9,000 
15,480 

Pounds.         Inch. 
1,000       0. 
6, 000          '  000100 

Inch. 
0. 
.000100 

.ooofiioo 

.000360 
.000860 
.000000 

Inch. 
0. 
0. 

Inch. 
0. 

InitUl  load. 

Elsstic  limit,  approxi- 
mate. 

Tensile  strength. 

10,000 
20,000 
80,000 
85,000 
38,000 

39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
77,400 

.000900 
000650 

.001000 
.001200 

0. 

.010000 
.013600 
.013650 
.01S700 
.013860 
.014160 
.014760 



.006800 

.003600 
.000060 
.000060 
.000160 
.000900 
.000600 

General  gummary. 

renflfle  strength  per  square  inch  of  original  section potmds..  77,400 

Elasticllmitpersqnare  inch  of  original  section  (approximate) do...  38,000 

Elongation  per  inch  after  mptore inch..    .2760 

Reduction  in  diameter  at  point  of  mptore do...     .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.1 

Position  of  rupture l'^.  25  from  neck 

Character  of  broken  surface dlky 

EloQgaUonofinchBectionfl '.29*, '^26 


PIVOT  SOCKETS-15-POUNDER  GUN  MOUNTS. 


STEEL  CASTINGS. 
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WVOT   80GKKTS — ^15-F0UND£B   GUK   HOUNTS. 
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No.  6172. 


Marks,  ^^5. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loada. 

perTnch. 

Succealye 
per  Inch. 

Permanent 
set. 

SnccevlYe 

permanent 

set. 

RemarlM. 

Total. 

Peraquare 
inck 

PouwU, 
200 
1,000 
21000 
8,000 
4,000 
4,200 
4,400 
4,000 
4,800 
6,000 
6,200 
6,400 
6,000 

?sis 

6^000 
6,200 
11,680 

1,000 
6,000 
10,000 
16,000 
20,000 
21,000 
22,000 
28,000 
24,000 
26,000 
26.000 
27,000 
28,000 
29,000 
80,000 
81,000 
66,400 

Inch, 
0. 

.000100 
.000250 
.000400 
.000660 
.000660 
.000700 
.000800 
.000960 
.001200 
.002000 
.004500 
.006700 
.007000 
.006000 
.009860 

Inch. 
0. 

.000100 
.000160 
.000160 
.000150 
.000100 
.000060 
.000100 
.000150 
.000260 
.000800 
.002600 
.001200 
.001800 
.001000 
.001360 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

Elastic  limit. 

Tensile  strength. 

General  mmnuiry. 

TenflOe  strength  per  sqnare  inch  of  original  section pounds..    66.400 

Elastic  limit  per  square  inch  of  original  section do...    24,000 

Elongation  per  incn  after  rupture inch..     .1400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000060 

Beduction  in  diameter  at  point  of  rupture do...       .046 

Seduction  in  area  after  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface granular,  60  per  cent;  dull  silky.  40  per  cent 

Ekmgation  of  inch  sections ".12, 'M6* 
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PIVOT   SOCKETS — 15-POl)NDEB   GUN    MOUNTS. 
No.  6174. 


Marks,  P8"i6 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  Inadii. 

Elongation 
perinch. 

Sncoevlye 
elongation 
perinch. 

Permanent 
set. 

Successive 

pennanent 

set. 

Total. 

PerBQuare 
Ixich. 

Remarks. 

Pounds. 
200 
1,000 
2,000 
8,000 
8,200 
8400 
8,600 
8,800 
4,000 
4,200 
4,400 
4,600 
4,800 
5,000 
6,640 

Pounds. 
1,000 
6,000 
10,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
26,000 
83,200 

Inch. 
0. 

.000150 
.000850 
.000600 
.000750 
.000050 
.001100 
.001600 
.002350 
.008000 
.004000 
.006400 
.007000 
.008500 

Inch. 
0. 

.000160 
.000200 
.000260 
.000160 
.000200 
.000160 
.000400 
.000860 
.000650 
.001000 
.001400 
.001600 
.001500 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

1 

.666166  1    .666i66 

General  tmrnrnary. 

TendJe  itrengrth  per  sriuare  inch  of  oriffinal  section pounds..    88,200 

g«me  llairt  per  flquare  i  n ch  of  original  section do. .  -    18, 000 

goiigatlon  per  inch  nft-r  rupture Inch..      .0660 

aiongHtifin  p<?r  mrh  ninl<f  strain  at  elastic  limit do...  .001100 

gedttctJfjti  in dinTfif-trr  jH  polntof  rupture do...       .025 

geanrtion  Jn  areji  itftor  rupture,  per  cent  of  original  section 9.6 

™itioii  i>f  ruptur^.  ''.72  from  neck 

EfSSi'JfTcjf  Jmjki.^ii surface discolor©d,8pon^ 

J^ongaUouof  iuciisecliaiio ".!(>>,  ".08 


PIVOT   SOCKETS lo-POUJSDKR   GUN    MOUNTS. 

No.  6196. 

Marks,  ?'» 15 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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Applied  loads. 

ElonffEtlon 
per  mch. 

Snooenlye 
elongatioii 
perinch. 

Permanezit 
set 

Succensive 

permanent 

set. 

Remarks. 

Total. 

PeiBQuare 
Inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
4,600 

6,000 
6,200 
6,400 

S'SS 
6,800 

7,000 

10,820 

Pounds. 
1,000 
6,000 
10,000 
20,000 
28,000 

80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
54,100 

Inch. 
0. 

.000100 
.000800 
.0006SO 

Inch. 
0. 

.000100 
.000200 
.000850 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit,  appruxi- 
mate. 

i 

.014000 
.010060 
.017250 
.019600 
.OZIOOO 
.028750 

.018850 
.002060 
.001200 
.002250 
.001600 
.002750 

.012900 

.012900 

Tensile  stren^h.               | 

General  aummary. 

TenMle  strength  per  square  inch  of  original  section pounds..  54,100 

Elastic  limit  per  square  inch  of  original  section  (approximate) do...  28.000 

Elongation  per  incn  after  rupture inch . .    .1150 

Reduction  in  diameter  at  point  of  rupture do...     .045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ^.6  from  neck 

Character  of  broken  surface coarse  granular,  70  per  cent;  dull,  silky,  80  per  cent 

Elongation  of  inch  sections ".14*,  ".09 
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PIVOT   SOCKETS 15-POUNDEB   GUN    MOUNTS. 


No,   6201. 

Marks,  p'lis 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loftdD. 

Elongation 
per  inch. 

SnccesBiYe 
elonxatlon 
per  inch. 

Permanent 
eet 

SuccesBive 
permanent 

Remarks. 

Total. 

Per  square 
inch. 

JPoundi. 
200 
1,000 
2,000 
4,000 
4  400 
4,600 
4,800 
6,000 
6,200 
6,400 
6,600 
6,800 
6,000 
11,670 

Pounds. 
1,000 
6,000 
10,000 
20,000 
22,000 
28,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
90,000 
68,360 

Inch. 
0. 
.000100 
.000800 

.000650 
.000760 
.000800 

.000860 
.001300 
.008660 
.006000 
.006000 
.007360 
.006800 

Inch. 
0. 

.000100 
.000200 
.000360 
.000100 
.000060 
.000060 
.000460 
.002260 
.001450 
.001000 
.001350 
.001460 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

. 

1 

k 

• 

1 

ElHMie  limit. 
Tensile  Ktrenj^h. 

1 

1 

1 

OenercU  summary. 

TeoBile  strength  per  square  inch  of  original  section pounds..    68,360 

Elastic  limit  per  square  inch  of  originalsection do...    24,000 

Elongation  per  inch  after  rupture inch..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000660 

Reduction  In  diameter  at  point  of  rupture do...       .076 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture l"' from  neck 

Character  of  broken  surface dull  gray,  amorphous 

Elongation  of  inch  sections "M^^JS^ 


PIVOT  800KBT8 — ^15-POUNDEB  GUN   MOUNTS. 

No.  6280. 

Marks,  ^l^s 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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AppUed  loads. 

Elongation 
per  mch. 

SaoceniYe 
elongation 
perlnch. 

Inch. 
0. 

.000100 
.000150 
.000200 
.000150 
.000150 
.000200 
.000200 
.000150 
.000060 
.000650 
.009000 
.001060 
.000900 
.001060 
.001000 
.001150 

Permanent 
set. 

Succeffiive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
8,000 
4.000 
5,000 
6,000 
7.000 
7,600 
7,800 

8,000 

8,200 
8,400 
8,600 
8,800 
9.000 
15.010 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
85,000 
38.000 
89,000 

40,000 

41,000 
42,000' 
48,000 
44,000 
45,000 
75,060 

Inch. 
0. 

.000100 
.000280 
.000450 
.000600 
.000750 
.000960 
.001150 
.001300 
.001850 
r    .002000 
t    .011000 
.012050 
.012960 
.014000 
.015000 
.016150 

Inch. 
0. 
0. 

Inch. 
0. 

InltUl  load. 

Elastic  limit. 
Tensile  strength. 

.0 

General  stimmary. 

Tennilt' mength  T«?r  w^i^arp  Inch  of  original  section pounds..    76,050 

£|ftiitlrlf^it  p^r  i*iUfiro  int-h  of  original  section do...    89,000 

Elungntfon  jtt^r  lur^i  iLftor  rrjptTin- inch. .      .1750 

FJongHtioa  pt^r  Ini  h  uekJut  t-tmln  at  elastic  limit do...  -WlwO 

Ki^uftitm  lu  diamtrter  At  fMjint  uf  rupture do...       j;065 

Hfductton  in  &ix^a.  after  mplurts  per  cent  of  original  section l-^v: '^  w 

Pt^itiOQ  of  rapnire v,v;ii!!*®5*""'lSSS 

ChiLnwtor  of  broken  Biirf lice granular  60  per  cent,  duU  silky  40  p^  cent 

Eion^UOQ  of  inch  fleet lonj* 'l^*   •"* 

H.  Doc.  300 21 


322  PIVOT   SOCKETS 15-POUNDBR   QUN   MOUNTS. 

No,  6281. 
Marks,  P8^5 


Diameter,  ".605. 
Sectional  area,  .20  i 
Gauged  length,  2". 


Sectional  area,  .20  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Succeaslye 
elongation 
per  Inch. 

Permanent 
set. 

BaocesBlye 

permanent 

set. 

Remarka 

Total. 

Persqiiare 
inch. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
7,600 
7,800 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 
14,890 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
74,450 

Inch, 
0. 

.000100 
.000200 
.000600 
.000660 
.000750 
.000950 
.001100 
.001200 
.011000 
.012400 
.013000 
.014100 
.015250 
.016400 
.017500 

Inch. 
0. 
.000100 
.000100 
.000300 
.000150 
.000100 
.000200 
.000150 
.000100 
.009800 

Inch. 
0. 
0. 

Inch. 
0. 

InlUal  load. 
Elastic  Umit 
Tensile  strengtli. 

1 

1 

( 

0. 

1 

1 

.001400 

.000600 
.001100 
.001150 
.001150 
.001100 

1 



1 ! 

Oeneral  surnjiianf. 

TemUe  strength  per  square  inch  of  original  section pounds..    74.460 

Elastic  limit  per  square  inch  of  original  section do...    88,000 

Elongation  per  inch  after  rupture inch..      .2060 

Elongation  per  inch  under  strain  at  elasticlimit do...  .001200 

B^.w*      J"*  ^*»nieter  at  point  of  rupture do...        .075 

i»^-*i    ^^'l  ^'*  area  after  rupture,  per  cent  of  original  section 27.4 

rh?^«?.°'^J»^ure ^6  from  neck 

E,*J^J?;o' broken  surface dull, amorphous 

J!.iongatlon  of  inch  sections ".16r''.26* 


PIVOT    SOCKETS — 15-POUNDEB   GUN    MOUNTS. 
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Marks  ^^5 

Diameter  ".505. 

Sectional  area  .20  square  inch. 

^Jrauged  length  2". 


No.  6282. 


AppU 
Total. 

edloada. 

Elonntkni 
perliirh, 

1 

Succearive 
elongation 
perlnch. 

Permaneui 
set. 

SucceoBlve 

permanent 

set. 

Remarks. 

Pwndt. 
200 
1,000 
2,000 
8,000 
4,000 
5.000 
6,000 
6,800 
7,000 
7,200 
7,400 
7.000 

7.aoo 

I'iiititdi. 
T  1)00 
■'■JOO 

Ui.flOO 

i.-^uoo 

-iJJOO 
--JJOO 
-"J-JOO 
^  a.(TO 

^L-MOO 

iiT.iOO 
:>'.MiOO 

Inch, 
0. 

.000100 
.000200 

.000460 
.000600 
.000750 
.001000 
.001200 
.010500 
.011000 
.012000 
.018060 
.014060 
.015600 

Inch, 
0. 

.000100 
.000100 
.000250 
.000150 
.000150 
.000250 
.000200 
.000800 
.000600 
.001000 
.001050 
.001000 
.001550 

Inch. 
0. 
0. 

Inch, 
0. 

InltJal  load. 
Elastic  limit. 
Tensile  strenifth. 



i. 






IS*  100           ^    -^    1 

f»;",  w 

ffenercU  summary. 

SlSlfliSj?^**^^^"^™^^*^^^ ordinal  section ponnds..    65,500 

#Sr-i-*f^; ^5 '^^"*'^^Jn^h  of  originaa  section !V..do...    84,000 

SSJiSnl'*'^^''*^^ft*'^'^pt»w7.....^  :::::::::  ..inch..  .085o 

Rcffifo  in'rfu^^^^  :::::::::  do...  .001200 

f^Son'^ii^^uJSi;^^^--^  ;^-45fiim.nJ^k 
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PIVOT   SOCKETS 16-POUNDEB   QUN   MOUNTS. 


No.  6429. 

Marks,  2v%  15 

Diameter,  ".606. 

SectioDal  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SuccesBiTe 
elongation 
perinch. 

Permanent 
set. 

Suocesrive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

PouwU. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 

5,400 
5,600 
5,800 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
12,080 

Pounda. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
34,000 
85,000 
86,000 
87,000 
60,400 

Inch. 
0. 

.000100 
.000260 
.000600 
.000650 
.000900 
.001000 
.001000 
.001100 
.001250 
.002200 
.004060 
.007750 
.006250 
.009250 
.010200 
.011260 
.012500 

Inch. 

0. 
.000100 
.000160 
.000250 
.000150 
.000250 
.000100 

0. 
.000100 
.000160 
.000960 
.001850 
.008700 
.000600 
.001000 
.000960 
.001060 
.001260 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 
Elastic  limit. 
Tensile  strength. 

General  summary. 

SStflfi*2i;!l^*'P^r«^™^*'>ch  of  original  section pounds..    60,400 

£^onft-HlS"  ^rsqunre  inch  of  originiQ  section do...    29,000 

£J^f^^°^'finr>]rtrter  rupture.:. inch..     .1250 

J*B*jSetJni?,^'**^'nin:MJnder  strain  at  elastic  limit do...  .001250 

R^ScUo^^'^W^eteT  at  point  of  rupture do...       .086 

'*owiUo2i  f/f  i^  ^^cJtt  rt/'^r  rupture,  per  cent  of  original  section ,  18. 2 

CJiarac/x,?' f  iJfitfjr^     at  middle  of  stem 

^JoujcuLiirtii     **^t/p  surface granular  60  per  cent,  silky  60  per  cent 

'^'  liic£  sections ''.08,  ".17» 


PIVOT   SOCKETS Ib-PO^^n^R  QUN   UOUH'TS. 

No.  628S, 

Marks,  ^"^15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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Applied  loada. 


Total. 


200 

1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
6»80O 
7,000 
7,200 
7,400 
7,000 
7,800 
8.000 
14,210 


lersaiuu 
inch. 


1,000 
5.000 
10.000 
15,000 
20.000 
25,000 
80,000 
84,000 
85,000 
86,000 
87.000 
88,000 
88,000 
40,000 
71,060 


EloDgatioiii 
perincb. 


IndL 
0. 

.000100 
.0002SO 
.000650 
.000660 
.000650 
.000650 
.001100 
.010600 
.011260 
.018000 
.018250 
.014060 
.015000 


SnoceBBlve 
elonntlon 
perlnch. 


Inch. 
0. 

.000100 
.000150 
.000100 
.000200 
.000100 
.000200 
.000250 
.009400 
.000750 
.001760 
.000260 
.000600 
.000960 


Permanenti  8o<»Mi've 

^^^^       '  pemumenti 

set 


Benicif^ 


Inch.      I      Inch. 
0. 


0 
6 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    71.060 

Elastic  limit  per  square  inch  of  original  section do...    84.000 

Elongation  per  inch  after  rupture inch..     .2100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001100 

Reduction  in  diameter  at  point  of  rupture do...       .085 

Seduction  in  area  after  rupture,  per  cent  of  original  section •       ^'1 

Position  of  rupture 1"'?»?}B?£^ 

Character  of  broken  surface 1;H!L»^^ 

Elongation  of  incli  sections «'.26*,M7 


^ 
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PIVOT  800KBT8 ^15-POUNDKB  GUN   MOUNTS. 


No.  6284. 

Marks,  itu 

Diameter,  ".496. 

Sectional  area,  .1982  square  inch. 

Gauged  length,  2". 


Applied  loAdfl. 

Elonntton 
perteoh. 

Suocesrive 
eloncatloii 
perlnch. 

Pennanent 

Mt 

SucceniTe 

permanent 

set. 

Kemarks. 

Total. 

Ferequare 
inch. 

Pounds. 
196 
966 
1,982 
2,808 
8,864 
4,880 
5,796 

6,762 

6,966 
7^148 
7,342 
7,635 
7,728 
13,910 

Pounds, 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 

86,000  { 

86,000 
37,000 
88,000 
89,000 
40,000 
72,000 

Inch. 
0. 

.000100 
.000800 
.000600 
.000660 
.000860 
.001000 
.001160 
.009600 
.010000 
.010600 
.012000 
.013450 
.016000 

Inch. 
0. 

.000100 
.000200 
.000200 
.000160 
.000200 
.000160 
.000160 
.008360 
.000600 
.000600 
.001600 
.001460 
.001660 

JficA. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit 
Tenale  stiengtii. 

0. 

Qenercd  tuminary. 

Tenrile  strength  per  square  inch  of  original  section pounds..    72,000 

Elastic  limit  per  square  inch  of  original  section do...    88^^ 

Elongation  per  inch  after  rupture Inch . .      .  2260 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001160 

Reduction  in  diameter  at  point  of  rupture do. . .       .Vt^ 

Reduction  in  area  after  rupture,  per  cent  of  original  section •  •  -       «8-? 

Position  of  rupture :......:. T ".96fromneok 

Character  of  Droken  surface ^^^■'l^y 

KloQgatlon  of  inch  secUons •'.26»,'».19 


PIVOT  SOCKETS — i5-pot^*D:eie  gun  uounts. 
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No.  6341. 

Marks,  Ui5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applie 
Total. 

d  loads. 

Per  square 
iDcn. 

Elongation 
permch. 

Successive 
eloncation 
permch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

1 

i 

JPaundt. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
6,800 
7,000 
7,200 
7400 
7,600 
7,800 
8,000 
14,420 

P&undi. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
84,000 
35,000 
86,000 
87,000 
38,000 
89,000 
40,000 
72,100 

Inch. 
0. 

.000100 
.000250 
.000600 
.000600 
.000600 
.001060 
.001250 
.002000 
.006600 
.009900 
.010560 
.011760 
.018250 

Inch. 
0. 

.000100 
.000150 
.000250 
.000100 
.000200 
.000250 
.000200 
.000750 
.006600 
.001800 
.000650 
.001200 
.001500 

Indi. 
0. 
0. 

Inch. 
0. 

Initial  load. 

/ 

1 

Elastic  limit. 
Tensile  strength. 

General  summitry. 

Tensile  strength  per  square  inch  of  original  section pounds..    72,100 

Elastic  limit  per  square  inch  of  originafsection do...    84,000 

Elongation  per  inch  after  rupture in  ch . .     .  2350 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001250 

Reduction  in  diameter  at  point  of  rupture do. . .       J106 

Beducti<m  in  area  after  rupture,  per  cent  of  original  section -  -  •       87.  i 

position  of  rupture XT, ^  •^^'5°?;2?£i 

Chanujter  of  broken  surface 2^"ii? 

Elongation  of  inch  sections ".28*.  ".19 


I 
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PIVOT   SOCKETS 15-POUNDER   GUN   MOUNTS. 


No.  6432. 
Marks,  ^llg 
Diameter,  ."501. 
Sectional  area,  .197  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Successiye 
elongation 
per  inch. 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

POUTUU. 

197 
985 
1,970 
2.966 
8,940 
4.925 
6.910 
6,107 
6,804 
6,501 
6,698 
6,895 
7,092 
7,289 
7,486 
7  ARS 

1.000 

ri.<ioo 

10JX3O 

V,,  tJQO 

•2i).  ejOO 

■'>] ,  (JOO 
:^J,  (100 

:!4,LiOO 

y:!,  f»oo 

^ii.  tJOO 

a7,{)oo 

Inch. 
0. 
.000100 

.oon?oo 
.000400 
-OOOfjfiO 
.OOCRJiO 
.OOlOOd 
.Ol>10flO 
.007000 

.oosisa 

^OOfA-HJO 
.01 1000 
.011^00 
.  013.VJ0 
-Ollt'JOO 
■  01*850 

Inch. 
0. 

.000100 
.000100 
.000200 
.000150 
.000200 
.000250 
.000060 
.005960 
.001150 
.001350 
.001500 
.000900 
.000600 
.001000 
.001850 
.001650 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

7!^       :;:':^  i 

18,890 

"0.510 

Qeneral  mrnman/. 

|S£?lSS-"^SS{-^»^::::::::::: -"3^:  I?:^? 

KWftiioH  ^.^  ^';;°  a«er rupture         *»8ecUoii .inch..      .2400 

g*^'i^tJon  i^-fj^^iete.^^^^  '....do...  .001060 

^^i^atiPiiof/^ehaecU^^;;- ::::;;:::::. dullsilkyTO^rc^ntV^nularJpigr^^^^ 


PIVOT  800KETS 16-POUNDER   GUN   MOUNTS. 

No.  6343. 

Marks,  pg^s 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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Applied  loads. 

Elonffatlon 
per  Inch. 

Sncceflsiye 
elomration 
per  inch. 

Permanent 
set. 

Successive 
set. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
inch 

PoundK. 
200 
1,000 
2,000 
8,000 
4,000 
5.000 
6,000 
6,600 
6,800 
7,000 
7,200 
7,400 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
88,000 
84,000 
85,000 
86,000 
87,000 
88,000 
80,000 
40,000 
69,060 

Inch. 
0. 

.000100 
.000250 
.000400 
.000600 
.000800 
.001000 
.001150 
.001300 
.010600 
.011450 
.012500 
.018600 
.014660 
.016750 

Inch. 
0. 

.000100 
.000150 
.000150 
.000200 
.000200 
.000200 
.000150 
.000150 
.009200 
.000960 
.001060 
.001100 
.001060 
.002100 

Inch, 
0. 
0. 

Initial  load. 
ElasUc  limit. 

Tensile  strength. 

r    '  ' 

7,600 

t     

7,800 

8,000 

18,810 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    JJ.^ 

Elastic  limit  per  square  inch  of  orijrlnS  section ;^o...    88^000 

Elongation  per  inch  after  rupture? Inch..     .2800 

Elongation  per  inch  under  strain  at  elaatic  limit 2°-"  •""  iS 

Redaction  in  diameter  at  point  of  rupture ^*^"-       ^  2 

?^SSS^5lSp^'S^"/.?.'.™^'.^  ^'^^^^ 

Character  of  Broken  surtoce....:; " ^'^^""ViJS^^ 

ElongaUon  oflnch  eections *;.*'.'• 
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PIVOT  SOCKETS — 15-POUNDER   GUN  MOUNTS. 


No.  6344. 


Marks,  P815 

Diameter,  ".606. 

Sectional  area,  .20  squara  inch. 

Gauged  length,  2". 


Applied  loads. 

per  Inch. 

Bucceasive 
perlnch. 

Soccefliive 

Remarks. 

Total. 

Persqaare 
inch. 

^®^^«"'  pwmanent 

1 

Pound*. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
5,200 
5,400 
5,600 
5.800 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
18,800 

PoundB. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
34,000 
85,000 
66,600 

Inch, 
0. 
.000100 
.000800 
.000600 
.000660 
.000950 
.001000 
.001100 
.001800 
.001800 
.002500 
.004750 
.006050 
.007100 
.008600 
.009600 

Inch. 
0. 

.000100 
.000200 
.000200 
.000160 
.000800 
.000060 
.000100 
.000200 
.000500 
.000700 
002250 
.001800 
.001060 
.001500 
.000900 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  loMi. 
Elastic  limit. 

Tensile  strength. 

I*":.  "::** 

1 

::::::::::::i"':':::: -*: 

(ieneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    66,500 

Slastic  limit  per  square  inch  of  original  section do...    27,000 

Elongation  per  inch  after  rupture Inch..     .2700 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001100 

Reduction  in  diameter  at  point  of  rupture do...       .106 

Keauction  in  area  after  rapture,  per  cent  of  original  section 87.1 

Podtionofraptaie «'.65  from  neck 

Character  of  broken  surface ■ilky,obllqiie 

Elongation  of  Inch  aectlons  «'!22,«'!6* 


MVOT  B00KXT8 16-POUNDKB  GUN  MOUNTS. 

No.  6346. 
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Marks,  ^f^ 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


AppUed  loads. 

ElODcaUon 
per  Inch. 

Suooeniye 
ekxigation 
per  inch. 

P«niuuient 
set. 

Suoceasiye 

permanent 

set. 

Bemarks. 

Total. 

Persauare 
incOi. 

Fumndt. 
200 

I'JSX 
2,000 

8,000 

4,000 

4,400 

4,000 

4,800 

5,000 

5,200 

5,400 

5,000 

5,800 

0,200 

0,000 
0,8QO 
7,000 
12,880 

PicmntU, 
1,000 
5,000 
10,000 
15,000 
20,000 
22,000 
28,000 
24,000 
25,000 
28,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
86,000 
84,400 

Inch. 
0. 
.000100 
.000260 

.OOOttO 

.000700 
.000760 
.000600 
.OOUBO 
.001800 
.002100 
.000060 
.008060 
.006000 
.006700 
.007060 
.006000 
.009060 
.010000 

Inck, 
0. 
.000100 
.000160 
.000160 
.000200 
.000100 
.OOOOfiO 

.000350 
.000660 
.000600 
.000650 
.000900 
.001060 
.000700 
.001860 
.000960 
.001060 
.000960 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

General  summary. 


TentiHe  strenirth  per  square  inch  of  original  section pounds. 

^uL^rie  limit  pi^r  Muare  inch  of  original  section do., 

^^"iKa^ion  ptT  i  ttch  after  mptnre inch, 

fon^sUrjii  pt^r  i  nch  under  Strain  at  elastic  limit do., 

™5"*^^^^n  in  diameter  at  point  of  rupture do...       

gf^utrtioB  in  aruaafterrupture,  per  cent  of  original  section 27.4 

J^tionof  niptiii« 1*  1  from  neck 

kP^'^terof  tTntkensarfaoe dull  amorphous,  70  per  cent;  granular,  80  per  cent 

™^tlcmoilac2i0ectiOD6 ".Tl^^.W^ 


04,400 

24,000 

.2800 

000600 

.075 
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PIVOT   SOCKETS — 15-PO0NDEB  GUK  MOUNTS. 


No.  6346. 


Marks,  psis 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

ftuooearive 
elongation 
perlnch. 

Permanent 
■et. 

Saccenlye 

permanent 

■et. 

Remarks. 

Total. 

Per  Bqu&re 
inch. 

per  inch. 

Pound*. 
200 
1,000 
2,000 
8,000 
4,000 
6,000 
5,200 
5,400 
5,600 
5,800 
61000 
6,200 
6,400 
6,600 
6,800 
7,000 
18,820 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
'    33,000 
84,000 
35.000 
66,600 

Inch. 
0. 
.000100 
.000250 
.000450 
.000600 
.000760 
.001000 
.001850 
.002060 
.002860 
.004100 
.004900 
.006000 
.007000 
.008150 
.009600 

Inch. 
0. 

.000100 
.000150 
.000200 
.000150 
.000150 
.000260 
.000860 
.000700 
.000800 
.001250 
.000800 
.001100 
.001000 
.001150 
.001850 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit. 

Tensile  strongth. 

Gentml  summary. 

Tensile  strength,  i)er  square  Inch  of  original  section pounds..     66,600 

Elastic  limit  per  square  Inch  of  originaTsectlon do...     2M0O 

Elongation  i)er  inch  after  rupture Inch..     *'.2760 

Elongation  per  Inch  under  strain  at  elastlcllmit do...  '.OOIOOO 

'  Reduction  in  diameter  at  point  of  rupture do...        .lOS 

Reduction  In  area  after  rupture,  per  cent  of  original  section 87.1 

Position  of  rupture '^.S  from  neck 

Character  of  broken  surface dull,  silky,  oblloue 

Elongation  of  inch  sections <21,'.84* 


PIVOT  80CKSTS ^IS-POUNDSR  GUN   MOUNTS. 

No.  6847. 

Marks,  pg^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'\ 
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AppUed  loads. 

EloDMtlon 
pexTncb. 

Quooionly6 
elonntion 
per  Inch. 

set. 

Sncoesiye 

permanent 

set. 

Remarks. 

ToUl. 

PersquAre 
inch. 

200 
1,000 
2,000 
8,000 
4,000 
4.800 

5,000 
5,200 

5,600 
5,800 
6,000 
6,200 
6,400 
6,000 
6,800 
71000 
18,770 

F&muU. 
1,000 
5.000 
10,000 
15,000 
20,000 
24.000 

25.000 
26.000 
27,000 
28  000 
29.000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
68,860 

IndL 
0. 

.000100 
.000860 
.000400 
.000800 
.000760 

.000900 
.001000 
.OOUOO 
.001200 
.001460 
.001860 
.002600 
.008600 
.004660 
.006660 
.006660 

IndL 
0. 

.000100 
.000150 
.000160 
.000200 
.000150 

.000150 
.000100 
.000100 
.000100 
.000260 
.000400 
.000660 
.OOUOO 
.000960 
.OOUOO 
.000800 

Inch. 
0. 
0. 

Indi. 
0. 

IniUal  load. 

Elastic  limit,  not  well  de- 
fined. 

Tensile  stren^h. 

General  summary. 

l^enslle  ■trength  per  square  inch  of  original  section ponnds..    68,850 

SlasticlimitperBqiiareinchofoilglnal  section,  not  well  defined do...    24,000 

Bloogation  per  inch  after  rupture inch..     .2600 

EloogBtion  per  inch  onder  strain  at  elastic  limit do...  .000750 

Bedoction  in  diameter  at  point  of  rapture do...       .115 

Bedncdon  in  area  after  rupture,  per  cent  of  original  section 40.3 

Fositfon  of  rapture «'.7  from  neck 

guttacter  of  broken  surface ?"J|L"*i^? 

iQflndiflectloiis ''.84».«'.U 


384  PIVOT   80CKST8 ^15-POUNDEB  GUN   MOUlTrS. 

No.  6369. 

Marks,  ^H^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

per  Inch. 

Snoceflrive 
elongation 
perinch. 

Permanent 
set. 

Saooearive 

permanent 

set 

Remarks. 

ToUl. 

Per  square 
inch. 

Poundi. 

200 

1,000 

8,000 
8,600 
8,800 
4,000 
4,200 
4  400 
4.600 
4,800 
6,000 
6.200 
6,400 
6,600 
6,800 
6,000 
U,610 

Pounds. 
1,000 
6.000 
10,000 
16,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24.000 
26,000 
26,000 
27,000 
28,000 
29,000 
80,000 
68,060 

Inch. 
0. 

.000100 
.000800 

.000460 
.000660 

.000660 
.000660 

.001900 
.002600 
.008760 
.004660 
.006900 
.007000 
.006400 
.009660 
.011600 
.012660 

Inek. 
0. 

.000100 
.000200 
.000150 
.000100 
.000100 
.000200 
.000060 
.000700 
.001160 
.000900 
.001260 
.OOUOO 
.001400 
.001150 
.001960 
.001150 

Inch. 
0. 
0. 

Inch 
0. 

Initial  load. 
ElasUc  limit 

Tensile  strength. 

General  summary. 

XF**Jl®etreQ^hper*Mnuureinchof  original  section pounds..    68,060 

S  «ili5A*niJt  perff^liiflninchof  original  section do...    19,000 

Ri^^^n  perJntih  tifter rupture inch..      .8250 

fiiSESF^  per  inch  under  strain  at  elastic  limit do...  .000660 

ff^ri^/7"''^0<ii"J°^^*^^**P0*'**0^'^P*»iro ^^''         '^^ 

J^arfti^Z^^  irt  Area  aftir  rupture,  per  cent  of  original  section 40.3 

<"5^iSL^'rqptti™- ™ 1^2  from  neck 

^oiifca*i^^'orolteiiHi]rface silky,  oblique 

^™*^^G/liicliBi:LUona «'.28,  «>7* 


nVOT  SOCKETS ^-FOtf^liEB  OUN   MOtJITX*. 

No.  6430. 

Marks,  ^?b.u 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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AppUed  loads. 

mMntfAHATl 

Snoceslye 
elongation 
perlnch. 

Permaneiit 
set. 

SuoceflBlve 

Total. 

Peraquare 

juouKauou 
per  Inch. 

permanent 
set. 

Rem&rks. 

I\mnd8. 
200 
1,000 
2000 
8,000 
8,200 
8,400 
8,000 
8,800 
4,000 
4,200 
<400 
<600 
4^800 
6,000 
6,200 
6,400 
6,600 
6,800 
10,860 

1,000 
6,000 
10,000 
16,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 

28»000 
24,000 
26*000 
26,000 
27,000 
28,000 
29,000 
64,250 

Inch. 
0. 
.000100 

ioOOGOO 
.000660 
.000660 
.000600 

.001600 
.001700 
.002160 
.008000 
.006960 
.006000 
.006250 
.007160 
.006600 
.010000 
.011260 

Inch. 
0. 

.000100 
.000100 
.000000 
.000060 
.000100 

Inch. 
0. 
0.              i 

Inch. 
0. 

Initial  load. 



1 

.000160 

1 

Elafltio  limit 

.000700 
.000200 

.000460 
.000860 
.000960 
.001060 
.001260 
.000900 
.001860 
.001600 
.001260 

1 

1 

1 

1 

1 

TenaUe  strength. 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  orginal  section pounds..    64,260 

Elastic  limit  per  square  inch  of  original  section .do...    18.000 

Elongation  per  Inch  after  rupture inch..     J^ 

Elongation  per  inch  under  suain  at  elastic  limit 50...  -wweoo 

Reduction  in  diameter  at  point  of  rupture do...       .wd 

Reduction  In  area  after  rupture,  per  cent  of  original  section "w'fromnwk 

S2SSte?of'brok^'iirfai4::::::::::::^^^^^^ 

Elongation  of  inch  eections ^^  '  -^^ 
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PIVOT  SOCKETS ^16-POUNDEB  GUN  MOUNTS. 


No.  6360. 

Marks,  pUs 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

Elon^tion 
per  mch. 

Successive 
elongation 
perinch. 

Permanent 
set 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
IncD. 

Pounds. 
200 
1,000 
2.000 
8,000 
4,000 
5.000 
5,200 
5.400 
5.600 
5,800 
6.000 
6,200 
6,400 
6,600 
6,800 
7,000 

14,600 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
26.000 
27.000 
28.000 
29,000 
80,000 
31.000 
32.000 
33,000 
84,000 
85,000 
73,000 

Inch. 
0. 

.000100 
.000360 
.000460 
.000600 
.000850 
.000900 
.001000 
.001300 
.001600 
.001800 
.002060 
.002860 
.003300 
.004060 
.006000 

Inch. 
0. 
.000100 
.000260 
.000100 
.000160 
.000260 
.000050 
.000100 
.000300 
.000200 
.000300 
.000260 
.000800 
.000460 
.000760 
.000960 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 
Elastic  limiL 

1 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    78,000 

Elastic  limit  per  square  I  nch  of  original  sec  tion do . . .    27, 000 

Elongation  per  inch  after  rupture inch..      .2400 

Elongation  per  inch  under  strain  at  elasticlimit do...  .001000 

Reduction  in  diameter  at  point  of  rupture do . . .        .  086 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80. 7 

Position  of  rupture ''.96  from  neck 

Character  of  broken  surface dull,  amorphous,  oblique 

Elongation  of  inch  sections - ».19,*'.29* 


PIVOT  SOCKETS — 15-POt^^  qu^  MOITITX^. 

No.  6361. 

Marks,  ^fi5 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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Applied  loads. 

Elonrntioii 
perinch. 

8ucce«Ive 
elongation 
perinch. 

Permanent 
set 

Succesrive 

permanent 

set. 

Total. 

Per  square 
Inch. 

Eemarka 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
4,200 
4,400 

4,600 
4,800 
5,000 
6,200 
6,400 
5,600 
5,800 
6.000 
18,  UO 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
21,000 
22,000 

28,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
80,000 
65.550 

Inch. 
0. 
.000100 
.000800 
.000150 
.000650 
.000700 
.000600 

.001000 
.001100 
.001200 
.001600 
.001860 
.002400 
.009060 
.008000 

Inch, 
0. 

.000100 
.000200 
.000150 
.000200 
.000060 
.000100 

.000200 
.000100 
.000100 
.000800 
.000650 
.000660 
.000650 
.000850 

Inek. 
0. 
0. 

Inch, 
0. 

Initialload. 

Elastic  limit,  not  well 
defined. 

Tensile  strength. 

1 1 

General  summary. 

Teitstl<i  stnmgr}!  pi'r  Kqu&re  inch  of  original  section pounds.. 

Elantlc  limit  per  bciuatp  inch  of  original  section,  not  well  defined ;^^c" 

EloTi^tlon  ptrincn  nftwrnipiure inch.. 

Elongation  pi*r  inch  under  hi  rain  at  elastic  limit do... 

KiMJuctlon  in  dLamfterat  point  of  rapture do... 

Reduction  in  aieA  alter  mpture,  per  cent  of  original  section v.*;«r**ll-.  «^i. 

Position  of  nipttife- :,.....rT. ...-•  I'f^^J^ 

Character  of  bmkeir  ifisffjicp granular,  55  per  cent;  silky  center,  46  pot  ow 

Elon^don  of  Inch  fleet  ioiti? "»  *"^ 

H.  Doc.  300 22 


\ 
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PIVOT  SO0KET8 — 16-FOnNDEB  OUH  MOUJTES. 


No.  6433. 

Marks,  ^P8 16 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

Elongation 
per  Inch. 

Successive 

Successive 

permanent 

set. 

Remarks. 

Total. 

PerBquare 
Inch. 

perlnch.         ^*' 

1 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
4,200 
4,400 
4,600 
4,800 
6,000 
6,200 
6,400 
6,600 
6,800 
6,000 
6,200 
6,400 
6,600 
11,880 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81.000 
32,000 
83,000 
56,900 

Inch. 
0. 

.000160 
.000250 
.000600 
.000650 
.000960 
.001050 
.OOU50 
.001650 
.002000 
.002960 
.008250 
.004000 
.005000 
.006000 
.006960 
.007850 
.009000 

Inch. 
0. 

.000150 
.000100 
.000250 
.000860 
.000100 
.000100 
.000100 
.000600 
.000850 
.000950 
.000800 
.000750 
.001000 
.001000 
.000960 
.000900 
.001150 

Inch, 
0. 
0. 

Inch. 
0. 

InitUl  load. 
Elastic  limit 

Tensile  strength. 

I      

General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    56, 000 

Elastic  limit  per  square  inch  of  original  section do...    38,000 

Elongation  per  incn  after  rupture inch..     .0600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  O0U6O 

Reduction  in  diameter  at  point  of  rupture do...       .015 

Reduction  in  area  after  rupture,  per  cent  of  original  section 6. 7 

Position  of  rupture at  the  neck 

Character  of  broken  surface granular,  spongy  spot  at  circumfeience 

Elongation  of  inch  sections '^06,^06 


MVOT  SOCKETS 15-P^^^iB  QUJSf  MOtTJ^OlS. 

Marks,  ^fig 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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Applied  loads. 

ElonsatiOD 

BuoceaslTe 
elongation 
perlnch. 

Permaiient 
set 

SuooesBiTe 

Total. 

Peraanare 

permanent 
set 

Rexiukrka. 

Poundt. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
5.600 
5,800 
6,000 
6,200 
6.400 
6,600 
6,800 
7,000 
13,190 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
28,000 
29,000 
80.000 
81,000 
82,000 
88,000 
84,000 
85,000 
65,960 

Inch. 
0. 

.000100 
.000800 
.000600 
.000650 
.000900 
.001060 
.001200 
.001500 
.001750 

.002600 
.006360 
.004000 

IndL 
0. 

.000100 
.000200 
.000200 
.000160 
.000250 
.000150 
.000150 
.000800 
.000250 
.000800 
.000450 
.000660 
.000660 

Inch. 
0. 
0. 

Inch. 
0. 

Inltialload«. 

Ela«tie  limit. 

Tensile  iCiengtb. 

i i 1 

General  mmmary. 

Tensile  strength  per  square  inch  of  original  section ...••••.poonds..     85,960 

Elastic  limit  per  square  inch  of  original  section do...     28,000 

Elongation  per  inch  after  rupture inch 0660 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001060 

Reduction  in  diameter  at  point  of  rupture do...        .016 

Reduction  in  area  after  rupture,  per  cent  of  original  section do. . .  5. 7 

Position  of  rupture ".2  from  neck 

Chaiacter  of  broken  surface medium  coarse,  jpMuiiuf 

«. *^''-i  of  Inch  sections *.oe»,«'.06 
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PIVOT   SOCKETS 15-POUNDER   GUK   MOUITTS. 


No.  64as. 

Marks,  2pb.i6 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  Inadfi. 

Elongation 
per  inch. 

BnoceeBiye 
elongation 
perlnch. 

Permanent 
set. 

Snoceaiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 

200 

1.000 

4,000 
6,000 
6,000 
6,600 

6,800 

7,000 
7,200 
7,400 
7,600 
71800 
8,000 
13,100 

Pounds. 
1,006 
5,000 
10  000 
20.000 
25,000 
80,000 
88,000 

84,000 

86,000 
86,000 
87,000 
88,000 
89,000 
40,000 
66,500 

Inch. 
0. 

.000100 
.000860 
.000600 
.000000 
.001060 
.001150 
/    .001300 
t    .009000 
.010000 
.011000 
.012100 
.018150 
.014600 
.016260 

Inch. 
0. 

.000100 
.000260 
.000260 
.000900 
.000160 
.000100 
.000150 
.007700 
.001800 
.000700 
.001100 
.001060 
.001350 
.001750 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load! 
Elastic  limit 

Tensile  strength. 

General  summanj. 

Tensile  strength  per  square  inch  of  original  section pounds..     66,600 

Elastic  limit  per  square  inch  of  original  section do...     88,000 

Elongation  per  inch  after  rupture inch..       .1100 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001160 

Reduction  in  diameter  at  point  of  rupture do...        .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13.2 

Position  of  rupture ''.OO  from  neck 

Character  of  broken  surface granular  85  per  cent,  dull  silky  16  per  cent 

Eloagation  of  inch  sections ^12*,  MO 


PIVOT   SOCKETS — 15-POUNDER   GUN   MOUNTS. 

No.  6389. 

Marks,  p.  8.15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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Applied  loads. 

Elonffatfon 
per  inch. 

Successive 
elonsation 
per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Powfds. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
5,200 
5,400 
5,600 
5,800 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7.400 
7,600 
7,800 
8,000 
18,090 

POUHdB. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27.000 
28,000 
20.000 
80,000 
81,000 
32,000 
33,000 
84,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40.000 
65.460 

Inch. 
0. 

.000100 
.000360 
.000600 
000660 
.001060 
.001160 
.001250 
.001660 
.002000 
.002460 
.003000 
.004000 
.004860 
.006000 
.007100 
.008000 
.009000 
.010200 
.011600 
.012760 

Inch. 
0. 

.000100 
.000260 
.000160 
.000160 
.000400 
.000100 
.000100 
000800 
.000460 
.000460 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

1" ■"  

' 



.000560 

.001000 
.000660 
.001060 
.001200 
000900 

1 



.001000 
.001200 
.001300 
.ODISfiO 

General  mimmary. 

Tensfle  strength  per  aqtiare  inch  of  original  section pounds..   65,450 

Elastic  limit  per  square  inch  of  original  section do...    27,000 

Elongation  per  inch  after  rupture inch..     .1100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001260 

Reduction  in  diameter  at  point  of  rupture do...       .035 

Reduction  in  area  after  rupture,  percentof  original  section 13.2 

Position  of  rupture ".7  from  nee  It 

Character  of  broken  surface granular,  with  silky  metal  intermingled 

KlnnovLHAVi  of  JHCh  flWtlOP" ".09,  ".IS* 
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PIVOT   SOCKETS 15-POUNDER   OUK   MOUITTS. 


No.  6439. 


Marks,  2  p  8.15 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

EloDffatioii 
per  inch. 

Baoceatiye 
elonfation 
per  Inch. 

Permanent 
set. 

Soccearive 

permanent 

set 

Remarkfl. 

Total. 

Per  square 
inoh. 

Pounds. 
200 
1,000 
2,000 
4,000 
5,000 

S'2S2 
6,600 

6,800 

7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
18,100 

Pounds. 
1,006 
5,000 
10; 000 
20.000 
25,000 
80,000 
88,000 

84,000 

85,000 
86,000 
87.000 
88,000 
89.000 
40,000 
65,500 

Inch. 
0. 

.000100 
.000950 
.000600 
.000900 
.001060 
.001150 
/    .001900 
t    .009000 
.010000 
.011000 
.012100 
.018150 
.014600 
.010250 

Inch. 
0. 

.000100 
.000260 
.000260 
000900 
.000150 
.000100 
.000150 
.007700 
.001900 
.000700 
.001100 
.001060 
.001850 
.001760 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  OTlflnal  section pounds..     65,600 

Elasticllmlt  per  square  Inch  of  original  section do...     88,000 

Elongation  per  inch  after  rupture inch..       .1100 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001150 

Reduction  in  diameter  at  point  of  rupture do...        .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18.2 

Poaition  of  rupture *.60  from  neck 

Character  of  broken  surftuie < granular  85  per  cent,  dull  silky  15  per  cent 

Sbrngation  of  inch  sections <]2*,M0 


PIVOT   SOCKETS — ^15-POUNDER   GUN   MOUNTS. 
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No.  6389. 

Marks,  p.f  is 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonsation 
per  Inch. 

SuccaMive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
6,000 
6,200 
6,400 
6,600 
6,800 
6,000 

PmrndB. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
26,000 
27,000 
28,000 
29.000 
80.000 

Inch. 
0. 

.000100 
.000860 
.000600 
.000660 
.001060 
.001160 
.001260 
.001560 
.002000 
.002460 
.008000 
.004000 
.004860 
.006900 

.oonoo 

.008000 
.009000 

.010200 
.011600 
.012750 

Inch. 
0. 

.000100 
.000260 
.000160 
.000160 
.000400 
.000100 
.000100 
.000800 
.000460 
.000460 

IndL 
0. 
0. 

Inch. 
0. 

IniUal  load. 
Elastic  limit 

Tensile  strength. 

6,200          si!o66 

.000660 

.001000 
.000860 
.001060 
.001200 
.000900 
.001000 

6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
18,090 

32.000 
88.000 
34,000 
86,000 
36,000 
37,000 
88,000 
89,000 
40,000 
66,460 

.001200 
.001800 
.om2fio 



General  summary. 

Tensile  strength  per  aqture  inch  of  oriffinal  section ponnds..   65,450 

Elastic  limit  per  square  inch  of  original  section do...    27,000 

Elongation  per  inch  after  rupture inch..     .1100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001260 

Reduction  in  diameter  at  point  of  rupture do...       .035 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18.2 

Position  of  rupture ".7  from  neck 

Character  of  broken  surface granular,  with  silky  metal  intermingled 

Rlnnff&tlnix  of  JllCh  flfiCtJOnff ".09,  ".IS* 
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PIVOT   SOCKETS — 15-POUNDEE  GUN   MOUNTS. 


No.  6426. 


Marks,  2P8I6 

Diameter,  ".506 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loftdB. 

per  inch. 

SuocesBiTe 
elongation 
per  inch. 

Permanent 
Bet. 

SucceHslTe 

permanent 

set 

Remarks. 

Total. 

PerMuare 
Inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 
6,200 
6400 
6  600 
6,800 
7,000 
18,090 

P&ufuU. 
1,000 
5,000 
10,000 
20,000 
•25,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
68,460 

Inch. 
0. 

.000100 
.000800 
.000650 
.000700 
.001000 
.001060 
.001100 
.007500 

.oosgoo 

.010600 

Inch, 
0. 
.000100 
.000200 
.000260 
.000160 
.000800 
.000050 
.000050 
.006400 
.001400 
.001600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUc  limit. 
Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..     68,450 

Elastic  limit  per  sqiiare  inch  of  original  section do...     82,000 

Elongation  per  inch  after  rupture inch..       .1450 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001100 

Reduction  in  diameter  at  point  of  rupture do...        .085 

Reduction  in  area  after  rupture,  percentof  original  section 18.2 

Position  of  rupture "'.05  from  neck 

Character  of  broken  surface granular,  flaky  spot  at  the  circumference 

Elongation  of  inch  sections M4,M5* 


PIVOT   SOCKETS 15-POUNDEB  GUN   MOUNTS, 

No.  6427. 

Marks,  ^.f.  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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AiypUed  loads. 

Elonntioii 
perincb. 

SaoceasiTe 
elonmtioii 

Pennanent 
set. 

SaocesBive 

permanent 

set. 

Remarks. 

Total. 

Per  square 

I>tnmd8. 

200 

1,000 

4,000 
6,000 

^^ 

6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
18,760 

Pounda. 

J' 22 
6,000 

10,000 

20,000 

25,000 

28,000 

29,000 

80,000 

81,000 

82,000 

88,000 

84,000 

86,000 

68,800 

Inch. 
0. 

.000100 
.000850 
.0006GO 
.000900 
.001050 
.004660 
.006600 
.007600 
.006250 
.009600 
.010260 
.011600 

IndL 
0. 

.000100 
.000250 
.000800 
.000250 
.000150 
.008500 
.001960 
.001000 
.000760 
.001250 
.000760 
.001250 

Inch. 
0. 
0. 

Indi. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

General  summary. 

Tensile  Btiength  per  square  inch  of  original  section poands..    68,800 

Elastic  limit  per  square  inch  of  original  section do...    28,000 

Elongation  per  inch  after  rapture inch..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do.. .'.001060 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20.6 

Position  of  rapture ".65  from  neck 

Character  of  broken  surf  ace granular,  silky  spot  at  the  circumference 

Eloogation  of  inch  sections • i ^.24*,  ".16 
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PIVOT   SOCKETS lo-POUNDER   GUN   MOUNTS. 


No.  6428. 

Marks,  ^.Sib 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

EloDMitkm 
perincli. 

SucceodTe 
elonsEtion 
per  Inch. 

PeniMUll6li1 
set. 

Suce«BlTe 

perxnaAent 

set. 

Remarks. 

Total. 

Per  BQuare 
Inch. 

Pounds. 
200 
1,000 
2,000 
8,600 
8,800 
4.000 
4.200 
4,400 
4,600 
4.800 
6.000 
6.200 
6.400 
6,600 
6,740 

Poundt. 
1,000 
6,000 
10,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
26,000 
26,000 
27,000 
28,000 
28,700 

Inch. 
0. 

.000100 
.000660 
.000000 
.000700 
.001600 
.002400 
.006800 
.004600 
.006060 
.007760 
.009500 
.012000 
.016600 

Inch. 
0. 

.000100 
.000250 
.000250 
.000100 
.000900 
.000600 
.000900 
.001200 
.001660 
.001700 
.001760 
.002600 
.008600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

Oenerdl  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    28, 700 

EJastic  limit  per  square  inch  of  original  section do...    19,000 

Elongation  per  incn  after  rupture inch..     .0860 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000700 

Reduction  in  diameter  at  point  of  rupture do...       .016 

Reduction  in  area  after  rupture,  per  cent  of  original  section 6.7 

Position  ot  rupture ''.76  from  neck 

Character  of  broken  surface dull  amorphous,  granular  and  spongy  parts.    Itactored  in 

two  places. 
Elongation  of  inch  sections ".O©*,  ".01 


PIVOT   SOCKETS — 15-POUNDER   GUN   MOUNTS. 

Nd.  6436. 
Marks,  ^.1^5 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 
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Applied  load*. 

Elonntkm 
per  inch. 

Sdcoeadve 
elongation 
perlnnh. 

aet 

SttcoesBiye 
set 

Remarks. 

Total. 

•^n-sr 

200 
1.000 
2,000 
8,000 
4,000 
4,200 
4,400 
4,600 
4,800 
5,000 

t:SS 

5,600 
5,800 
6,000 
6,200 
6,860 

I^mnds, 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
25,000 
27,000 
28.000 
29,000 
80,000 
81,000 
81,800 

0. 

.000100 
.0006GO 
.000660 
.000900 
.000960 
.001000 
.001700 
.002000 
.008000 
.006660 
.004600 
.006000 
.009000 
.011780 
.010260 

Inch, 
0. 

.000100 
.000260 
.000200 
.000650 
.000060 
.000060 
.000700 
.000800 
.001000 
.000660 
.000960 
.001500 
.000000 
.002750 
.004600 

Jneh. 
0. 
0. 

Inch. 
0. 

Initial  load. 
£la<iUc  limit. 

Tensile  strength. 



Oeneral  summary. 

Tensile  strength  per  Bqnare  inch  of  original  section ponnds..    81,800 

Elastic  limit  per  square  inch  of  original  section do...    22,000 

Elongation  per  inch  after  rupture inch..      .0200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001000 

Posiuon  of  rupture in  threaded  end 

Character  of  broken  surface fine  granular  25  per  cent,  spongy  75  per  cent.    Opened  crack 

in  surface  of  stem. 
Eloikgation of  inchseotions ^02,  '.02 
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PIVOT   SOCKETS — 15-POUNDER  GUN  MOUNTS, 


No.  6432, 
Marks,  ^.ti5 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  len^,  2". 


Applied  loadH. 

Elongation 
per  inch. 

SuoceaeiTe 
elongation 
per  inch. 

Peimanent 
set 

Buooeariye 

permanent 

■et. 

Remarks. 

Total. 

Per  square 
inch. 

Bimnds. 
200 
1,000 
2,000 
8,000 
4)000 
6,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 
8,600 
8,800 

18,990 

PoutuU. 
1,000 
6,000 
10,000 
16.000 
20,000 
26,000 
80,000 
81,000 
82,000 
88,000 
34,000 
86,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
09,960 

Inch, 
0. 

.000160 
000800 
.000600 
.000700 
.000660 
.001000 

.onooo 

.001060 
.OOUOO 
.0OU6O 
.013200 
.018260 
.018600 
.014600 
.016600 
.017160 
.018100 
.019760 
.021060 
.022600 

Inch. 

0. 

.000160 
.000160 
.000200 
.000200 
.000160 
.000160 

0. 

.000060 
.000060 
.000060 
.002060 
.000060 
.000280 
.001000 
.001000 
.001660 
.000960 
.001660 
.001300 
.001460 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

Qeneral  summary » 

Tensile  strength  per  square  inch  of  original  section pounds..    09,960 

Elastic  limit  per  sqiiare  inch  of  original  section do...    84,000 

Elongation  per  inch  after  mpture inch..     2.200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .OQU60 

Reduction  in  diameter  at  point  of  mpture do...       .096 

Reduction  in  area  after  rupture,  per  cent  of  original  section 840 

Posftion  of  rupture ".40  from  neck 

Character  of  broken  surf^Mie dullsilky;  traces  of  granulation 

Blongfttio&of  inchsectioiui '.16,  ".28* 


INNER  BASES-15-POUNDER  GUN  MOUNTS. 


STEEL  CASTINGS. 


349 


INNEB   BASES 15-POUNDEB   QV^   MOUNTS. 
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No,  6199. 


Marks,  A-^j, 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUedloada. 

Blongation 
perinch. 

SoQcesBiTe 
eloDiratlon 
perinch. 

Permanent 
Bet. 

SucceadTe 

permanent 

set. 

Remarks. 

Total. 

'^i^r' 

200 
UOOO 
2,000 
S,D[fO 
4,000 
&,000 
tJ.OOO 

7,0[» 
7,200 
7,-iOO 
7.  GOO 
7,800 
a  000 
16,380 

1,000 
5»000 
10,000 
15,000 
20,000 
25,000 
80.000 
88,000 
84,000 
85.000 
86,000 
87.000 
88,000 
89,000 
40,000 
81,900 

0. 
.000100 

.oooaoo 

.000400 
.000600 
.000600 

.001050 
.001200 
.001450 
.002150 
.002800 
.006600 
.004500 
.005060 
•006000 

Inch. 
0. 

.000100 
.000100 
.000200 
.000200 
.000200 
.000260 
.000150 
.000250 
.000700 
.000660 
.000600 
.000900 
.000550 
.000960 

Inch, 
0, 
0. 

Inch. 
0. 

Initial  load. 
ElasUo  limit. 

Tensile  strength. 

.000050 

.000050 

General  mmmary. 

RSSlfilS??€?P®'^V®J^5*»o'o'J0»al section pounds..    81,900 

SSSSi^"^T*'i?*'2*'><'*^o' original  section -do--    ^i^ 

fJongation  per  inch  after  rupture  inch..      .1100 

^SS!tS?J^4^I^^^\^^^^''  4^"  »t  eViirtic  liiidtV.V.V.V.V.V.V.V.V.V.V.V. do. . .  .001200 

R^.^S°°}^****™®l?'*^Po^*o' rapture <^o—       ;?5 

FSriaSS'*5raSSe'^''"^*^'P"'^*^'^*^'°'^^^'^^^^  ::V95fii,mn^k 
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mNEB   BASES 15-POUNDER   GUN   MONNT8. 


No.  6169. 

Marks,  ^^15 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

SuccesslTe 
elonfi»tIon 
per  Inch. 

Permanent 
set 

Succeaslve 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Poundt, 
200 
1,000 
2,000 
4,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
11,680 

Pound9* 
1,000 
6,000 
10,000 
20;  000 
80,000 
81,000 
82,000 
88,000 
84,000 
86,000 
68,400 

Inch. 

0. 

0. 

.000260 
.000600 
.008000 
.009850 
.010800 
.012000 
.013160 
.014760 

Inch. 

0. 

0. 
.000260 
.000860 
.007400 
.001860 
.000960 
.001700 
.001160 
.001600 

0. 
0. 
.000260 

Inch. 
0. 

'".'666266*' 

Initial  load. 
Tensile  strength. 

.007900 

.007660 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds 68,400 

Elastic  limit  per  square  inch  of  original  section pounds.. below  80,000 

Elongation  per  inch  after  rupture incib..      .1500 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section '. 20.5 

Position  of  rupture ".85  from  neck 

Character  of  broken  surface dull  silky;  trace  of  granulation 

Elongation  of  inch  sections ".19*/M1 


INNER   BASBS — 15-POUNDEB  GUN   MOUNTS. 

No.  6396. 

Marks,  2 ibis 

Diameter,  ".505. 

Sectional  area,  .20  squai*e  inch. 

Gauged  length,  2". 
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Applied  loads. 

V1#\*i<*a4{r\«i 

SncceariTe 
elongation 
per  inch. 

Pennauent 
aet 

Sucoeeiiye 

permanent 

set. 

Remarks. 

Total. 

Pereqimie 
Inch. 

per  inch. 

Poundi. 
200 
1,000 
2,000 
8.000 
4,000 
4,600 
4,800 
5,000 
5,200 
6,400 
5,600 
5,800 
6.000 
6,400 
6,800 
7,200 
7,600 
8,000 
8,400 
8,800 
9,200 
9.600 
10,000 
10.400 
10,800 
11,510 

Pounda. 
1.000 

6.000 
10.000 
15,000 
20,000 
28,000 
24.000 
25,000 
26,000 
27.000 
28.000 
29,000 
80.000 
82,000 
34,000 
86,000 
88,000 
40,000 
42.000 
44.000 
46.000 
48,000 
60,000 
62,000 
54,000 
^,550 

Inch. 
0. 

.000100 
.000260 
.000460 
.000600 
•000600 
.000660 
.008600 
.004600 
.005760 
.007000 
.006260 
.009400 
.011760 
.015000 
.018060 
.021500 
.025400 
.029600 
.086000 
.040000 
.046000 
.054000 
.068600 
.074000 

Inch. 
0. 

.000100 
.000160 
000200 
.000160 
.000200 
.000060 
.002760 
.000900 
.001260 
.001260 
.001260 

Inch. 
0. 
0. 

Inch. 
0. 

luitlal  load. 
ElasUc  limit. 

Tensile  strength. 



.001160 

.003260 
.003060 



.008460 
.008900 
.004100 
.006600 
.005000 
.006000 
.008000 
.009600 
.010600 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..   57,660 

Elastic  limit  per  sqoare  Inch  of  original  section do...    24,000 

Elongation  per  inch  after  rupture inch..     .1400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000850 

Beduction  in  diameter  at  point  of  rupture do...       .075 

Beduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture '.8  from  neck 

Character  of  broken  surlkce dull  amorphous;  opened  cracks  along  surface  of  stem 

Elongation  of  inch  sections 'M7*,  ".11 

H.  Doc  300 28 
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IKNEB  BASES — 16-POUNDEB  GFN  MOUNTS. 


No.  6270. 
Marks,  Mis 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongatioxi 
per  Inch. 

Snooeniye 
elongation 
perJncfa. 

Permanent 
set. 

SncceflBiTe 

permanent 

set. 

Remarkn. 

Total. 

Persqiiare 
inch. 

Pounds, 

aoo 

1,000 
2.000 
8,000 
4,000 
5,000 
6,000 
6.200 
6,400 
6,600 
6,800 
7,000 
12,200 

Ptmnds. 
1.000 
5.000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
61,000 

Inch. 
0. 
.000100 

.oooaoo 

.000460 
.000660 

.000700 
.001000 
.018000 
.018760 
.016000 
.016400 
.018000 

Inch. 

0. 
.000100 

-  .000100 
.000250 
.000100 
.000150 
.000800 
.012000 
.000760 
.001250 
.001400 
.001600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 
Tensile  strength. 

0. 

.000060 

.000050 

Oeneral  tummary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    61,000 

Elasticlimit  per  Hqnare  inch  of  original  section do...    80,000 

Elongation  per  incn  after  mpture inch..      .1760 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001000 

Reduction  in  diameter  at  point  of  rupture do...       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface dullgray,  amorphous,  spongy  streak  across  center 

Elongation  of  inch  secUous '.15, '.20* 


INNS&  BASES — ^16-P0Uin>EB  GUN  MOUNTS, 
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No.  6200. 

Marks,  i.b-is 

Diameter,  ''.505 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  IcMds. 

SncceMdve 

elongation 

perinch. 

Pennanent 
■et. 

SucceMiye 

set. 

Remarks. 

Total. 

Persqwtie 

perlDch. 

200 
1,000 

^SS 

6,000 

6,200 
6,400 
6600 
6800 
7.000 
11,210 

PmmdM. 
1,000 
5,000 
10,000 
20,000 
80,000 
81,000 
82,000 
88,000 
84.000 
85.000 
66,060 

IndL 
0. 

.000100 
.000260 
.000560 
.000960 
.009000 
.018600 
.014750 
.016000 
.018000 

IndL 
0. 

.000100 
.000150 
.000800 
.000400 
.006060 
.004600 
.001260 
.001260 
.OOQOOO 

IndL 
0. 
0. 

IndL 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

General  ntTMnary, 

TendlefltreDSthpertqiiArolnehof  OTteliua  sectioii poonds..   56,050 

")  limit  per  sqnaie  inch  of  (»lglna1  section do...    80,000 

^' "I  per  Inch  after  rapture inch..     .1200 

^ I  per  inch  Dnder  strain  at  elastic  limit do...  .000950 

Bedoetion  In  diameter  at  point  of  rupture do...      .045 

Beductimiinareaafterrupture,  per  cent  of  original  section 16.0 

Position  ol  rupture l"'.  from  neck 

Character  of  broken  surface dull  lUky,  oblique.    Opened  cracks  in  surface  of  stem 

--^0111110X8^011118 ''.0»,Mfi* 
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IimEB  BASES — 15-POUirDEB  GUN  MOUlirrS. 


No.  6421. 

Marks,  21BI6 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
perlnclL 

SnoceflBlye 
elongation 
perlnch. 

Permanent 
set. 

SucceBsIve 

pennanent 

set. 

Remarks. 

Total. 

Permmare 
Inch. 

Pounds, 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
5,400 
5,600 
6,800 
6.000 
6,200 
6,400 

7;00Q 
10,810 

1.000 
5,000 
iO,OQU 
l&,000 
tiO.000 
SfisiOOO 
27,000 
28,000 
29,(100 
SO,  000 

ai.ooo 

^,€00 
33,000 
lU.OOO 
3.%  000 
HOW 

Inch, 
0. 

.000100 
.000800 
.000460 
.000600 
.000700 
.000660 
.004000 
.007000 
.009000 
.010260 
.012600 
.018660 
.016200 
.017000 

Inch, 
0. 

.000100 
.000200 
.000160 
.000160 
,000100 
.000160 
.008160 
.003000 
.002000 
.001260 
.002260 
.001060 
.001660 
.001800 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

Oeneral  summary. 

Tensfle  strength  per  square  inch  of  original  section pounds..    54,050 

Elastic  limit  per  square  inch  of  original  section do...    27,000 

Elongation  per  incn  after  rapture inch..     .1250 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  000860 

Reduction  in  diameter  at  point  of  rupture. do...       .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20.6 

Position  of  rupture •. ''.8  from  neck 

Character  of  broken  surface dull  amorphous;  opened  cracks  along  the  stem 

Elongation  of  inch  sections • Xll,  M4« 


UnSTER  BASES 15-POnKDEB   GUK  KOUIiTS. 

No.  6422. 

Marks,  ^bi6 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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Api»Ued  loads. 

Sloog&tioiii 
perbich. 

SQCcesBiye 
elonntlon 
permch. 

PsnDAI10Ilt 

SnooesBiTe 

pennanent 

net 

Bemarkik 

TotmL 

PerBQiiare 

Pounda. 
200 
1,000 
2,000 
8,000 
4,000 
4,200 
4400 
4^600 
4)800 
6,000 

6,400 
5,600 
6,800 
6,000 
11,280 

Ftmndg. 
1,000 
6,000 
10,000 
16,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
80,000 
56,400 

Ineh, 
0. 
000060 
.000200 
.000860 
.000700 
.000860 
.001660 
.002860 
.008760 
.004600 
.006660 
.007000 
.006260 
.009900 
.011260 

Inch. 
0. 
.000060 

.000150 
.000150 
.000650 
.000160 
.000600 
.001200 
.000900 
.000660 
.000960 
.001460 
.001260 
.001660 
.001860 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elttrtio  limit 

Tendle  strength. 

General  gummary. 

Tensile  strength  per  BquAie  inch  of  orlgixial  section pounds..    56,400 

Elastic  limit  per  SQuare  Inch  of  original  section do...    20i000 

Elongation  per  Inch  after  mptore inch..      .2100 

Elongation  per  Inch  under  strain  at  elastlclimlt do...  .000700 

Beductl<m  in  diameter  at  point  of  rupture do...       .066 

Beducti(Hi  in  area  after  rupture,  percentof  original  section 28.9 

Position  of  rupture F.l  from  neck 

Character  of  broken  surface dull  amorphous 

Elongation  of  inch  sections '.19, '^.a^ 
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nOTEB  BASICS — ^16-POUiri>BB  GUK   MOUITIS. 


No.  6196. 


Marks,  ^i  ^ 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loadK. 

EloiiAation 
per  Inch. 

Buoeenlye 
eloDBation 
per  Inch. 

Pezmanent 
set. 

Snooeviye 

Bemarln. 

Total. 

PerBquare 
Inch. 

Pounds, 

200 

1,000 

4,000 

4,400 

4,800 
5,000 
5,200 
5,400 
5,600 
5.800 
6,000 
6,200 

S'!S 
6.600 

6,800 

7,000 

11,800 

Foundt. 
1,000 
5,000 
10,000 
20.000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
66,500 

IndL 
0. 
.000060 
.000280 
.000600 

;000760 

.001660 
.008260 
.006000 
.006000 

.007600 
.008260 
.010000 
.011600 
.012460 
.014160 
.016060 
.017660 

IndL 
0. 
.000060 

.000200 
.000860 
.000060 

.000100 
.000200 
.000600 
.001700 
.001760 
.001000 
.001600 
.000760 
.001760 
.001600 
.000960 
.001700 
.001900 
.001600 

Indu 
0. 
0. 

IndL 

a 

InitUl  load. 
Elastic  limit. 

Tensile  strength. 

.008860 

.006860 

Oeneral  sumviary. 

Tensile  strength  per  square  inch  of  original  section pounds..    56,600 

Elastic  limit  per  square  inch  of  original  section do...    22,000 

Elongation  per  incn  after  rupture inch..     .1860 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000760 

Reduction  in  diameter  at  point  of  rupture do...       .066 

Reduction  in  area  after  rupture,  peroentof  original  section 20.5 

Position  of  rupture ".4  from  neck 

Character  of  broken  surface dull  silky 

Elongation  of  inch  sectioiui «.18*,'.09 


UOnSB  BASES — 15-POUKDEB  GUN  MOUNTS. 

No.  6197. 

Marks,  ^b\ 

Diameter,  ".606. 

Sectional  area,  .20  square  inch 

Gauged  length,  2". 
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Applied  loads. 

perlnch. 

Succeasiye 
elongation 
perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

ToUl. 

Peraqoare 
luoh. 

200 
1.000 
2,000 
4,000 
4,200 
4,400 
4,«00 
4,«00 
[i,000 
&,2Q0 
5,400 
5,000 
6,800 
li.OOO 
E3.2O0 
ft>400 

1.0D0 
6,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
2g,0CK) 
27,000 
2»,0OD 
21^,000 
3t),000 
SI,  000 
3*2,000 
33,000 

Hooo 

S5,000 
56,950 

.000100 
.000850 
.000660 
.000660 

.001000 
.001200 
.001600 
.002100 
.006600 
.006760 
.007400 
.009000 
.010100 
.011250 
.018100 
.014500 
.016050 
.018400 

InelL 
0. 

.ODlJliKk 
.i.Ml'i">if 

.0001^0 
.0002013 
.000400 
.000f;00 
.0U140U 
.  00-^10 
JJ01€i)6 

.ooimjo 
,  mum 
.  oon-w 

.001660 
.002850 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatic  limit. 

Tensile  strength. 



.009000 

.009000 



General  summery. 

2SS!?if^?^^P®''^^'®>c^o'<>'*«lnal section pounds..    M,960 

gM^  limit  per  BQuare  Inch  of  orJglnia  section :^X"    ^0.000 

gongatton  per  inch  after  rupture?. i^ch..    ^l^ 

SS?!S?^°*P^';*''°^^*^.®"F*^*tela«ticlimit 5^—  '^^^ 

V^^Z^tl^^^"'^^^'^''^''^''^'''^'^^'^'^'''' :V.:5'to,mn'S;k 

chamcter  oi  broken  tmH^".:: !:::::, v;;.v/////.v.'.v.v.v.  .v.v.v.v. .' ^'^^l^'w 

^tongatlonoflncliflectioiw ".12,  ".a* 
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INNEB  BASES — 15-POUIfDBB  GUN  MOUNTS. 


Marks,  21BI6, 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


No.  6423. 


Applied  loads. 


Total. 


Pounds, 
200 
1,000 
2,000 
8.000 
4,000 
4,200 
4,400 
4,600 
4,800 
5,000 
6,200 
6,400 
6,600 
6,800 
6,000 
10,710 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
16.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
53,550 


Elongation 
per  Inch. 


Inch, 
0. 

.000100 
.000660 
.000600 
.000760 
.000800 
.000660 
.001860 
.002000 
,002960 
.004100 
.005400 
.006600 
.007950 
.009600 


SacoeaslTe 
elongation 
perinch. 


Permanent 
set 


Inch, 
0. 

.000100 
.000260 
.000160 
.000260 
.000050 
.000060 
.000600 
.000650 
.000960 
.001160 
.001300 
.001200 
.001850 
.001550 


Inch. 


Succeasive 
pennanent 
seU 


Ijich. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Oeneral  tummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    K,560 

Elastic  Umlt  per  square  inch  of  original  section /do---    22,000 

Elongation  per  inch  after  rupture inch..      J^80 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000850 

Reduction  in  diameter  at  point  of  rupture Ao...       .045 

Reduction  in  area  after  rupture,  per  cent  of  original  section i- •  -  •  •  •       ^®'5 

Position  of  rupture .._ .7 ».96  from  neck 

Character  of  broken  surface. . . .  granularVid  per  cent;  duU  amorphous!  6b" per  cent.    Contains  a  seam 
ElongaUon  of  inch  sections ,, ....f. . ".13*,  ".10 


IKNSB  BASIS — 15-F0U]n>SB  aUN  MOUNTS. 
No.  6271. 
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Marks,  t^^ 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2"'. 


AiypUc 
Total 

Id  loads. 
PerBcraare 

Elonfation 
perinch. 

SacCQMlTe 
eloDcatlon 

Pennanent 
fet. 

8iioc«flriTe 

permanent 

fet 

Bemarkfl. 

Awfufa. 
200 
1,000 
2,000 
8,000 
4,000 
4200 
4,400 
4,000 

5,000 
5,200 
5,400 
5,000 
5,800 
6,000 
11,170 

Fwinda 
1.000 
5,000 
10,000 
16,000 
20,000 
21,000 
22,000 
28,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
80.000 
65,860 

IndL 
0. 

.000100 
.000860 
.000600 
.000860 
.002100 
.006160 
.004600 
.005600 
.000900 
.008100 
.009660 
.011000 
.012000 
.014600 

Inch. 
0. 
.000100 

1000160 
.000860 
.001260 
.001060 
.001860 
.001000 
.001400 
.001200 
.001460 
.001460 
.001600 
.001900 

IndL 
0. 
0. 

IndL 
0. 

Initial  load. 
ElaaUc  limit 

Tensile  strength. 

.000800 

.000900 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..   66,860 

Elastic  limit  pec  square  inch  of  original  section do...    20,000 

Elongation  per  inch  after  mptore inch..     .2960 

Elongation  per  inch  under  sbain  at  elastic  limit do...  .000660 

Reduction  in  diameter  at  point  of  rupture do...      .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 87.1 

Position  of  rupture F.  00  from  neck 

Character  of  broken  surface dull  silky 

Elongation  of  inch  sectiaiu. '■'.86*,  ^28 
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IKNXB  BA8S8 — ^15-P0UKI>EB  QVIX  MOUICTS. 


No.  6272. 


Marks,  ^^15 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

IP1/>n0atlA«t 

BuoceMive 
per  Inch. 

Permanent 
set. 

SucceniTe 

permanent 

set 

BemarkB. 

Total. 

Per  square 
inch. 

per  inch. 

Pmmda, 
200 
1,000 
2,000 
8,000 
4^000 
6,000 

t'2S 
6,800 

6,000 

6;200 

6,400 

6,600 

7,000 
18,060 

Foundt. 
1,000 
6,000 
10,000 

20,000 
26,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
86,000 
66;400 

Inch, 
0. 

.000100 
.000660 
.000600 

!OQ0660 

.001060 
.00(500 
.006600 

.006460 
.007600 
.006650 

.010000 
.010660 

Inch, 
0. 

.000100 
.000280 
.000160 
.000100 
.000260 
.000200 
.006460 
.001000 
000960 
.001150 
.001250 
.001150 
.000660 

JndL 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElaaUc  limit. 

Tensile  strenflrtb. 

0. 

General  summary. 

TaOflUe  strength  per  square  inch  of  original  section pounds..    66,400 

Elastic  limit  per  square  inch  of  original  section do...    28.000 

Elongation  per  inch  after  rupture inch..     .1800 

Elongation  per  inch  under  strain  at  elastic  limit v .  .do.. .  . 001060 

Reduction  in  diameter  at  point  of  rupture do...       .086 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18.2 

Position  of  rupture *.85from  neck 

Character  of  broken  surface granular,  silky  spot  at  the  circumference 

Elongation  of  inch  sections '■'.14*  M2 


INirSB   BASES IS-POUNDEB  GUN   XOUITCS. 

No.  6424. 
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Marks,  iVl 

".505, 


Diameter, 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 

Eloiiftatlon 
per  inch. 

Bnooeflrive 
elongation 
per  inch. 

Permanent 
set 

8i|coe8Bive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Awndf. 
200 
1,000 
2,000 
8,000 
41000 
5,000 
5,400 
5,600 
5,800 
6,000 

7,000 
12,820 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
61,600 

Inch, 
0. 

.000100 
.000660 
.000600 
.000060 
.000900 
.001000 
.002160 
.004100 

.009900 

.011060 
.012000 
.014150 
.015000 

Inch, 
0. 

.000100 
.0002SO 
.000160 
.000150 
.000250 
.000100 
.001150 
.001950 
.008900 
.001900 
.001150 
.000960 
.002150 
.000860 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load 
Elastic  limit 

Tensile  strength. 



Qenercd  tummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    61,600 

Elastic  limit  per  square  inch  of  original  section do...    27,000 

Elongation  per  inch  after  rupture inch..     .1650 

E]<H]gation  per  inch  under  strain  at  elastic  limit do...  .001000 

Reduction  in  diameter  at  point  of  rupture do...       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture M  from  neck 

Character  of  broken  surface dull  amorphous;  seam  at  the  circumference 

Elongation  of  inch  sections '.20»,''.18 
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INN£B  BASBd — ^15-FOUNPSB  GUK   MOUNTS. 


No.  6896. 

Marks,  21B15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Oauged  length,  2". 


Applied  loads. 

Elongatioii 
per  inch. 

Sqcceisive 
elongation 
permch. 

Pentaanent 

set. 

BuocesBive 

permanent 

set 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
4,400 

4,800 

5,200 
6,400 
5,600 
6,800 
6,000 
6,400 
6,800 
7,200 
7,60a 
8,000 
8;400 
8,800 
9,200 
9,600 
10,000 
12,020 

JPoundt, 
1,000 
5,000 
10,000 
15,000 
20,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
82,000 
84,000 
86,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
60,100 

Inch, 
0. 

.000150 
.000650 
.000660 
.000750 
.000900 
.000960 
.001450 
.004400 
.006450 
.006750 
.008350 
.009960 
.011100 
.014000 
.017000 
.020000 
.028750 
.028000 
.082500 
.087100 
.043250 
.049500 
.067000 

Inch. 
0. 

.000150 
.000200 
.000200 
.000200 
.000150 
.000050 
.000600 
.002950 
.001050 
.001800 
.001600 
.001600 
.001150 
.002900 
.008000 
.003000 
.003750 
.004250 
.004600 
.004600 
.006160 
.006250 
.007500 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  UsUt. 

Tensile  strength. 



Genial  mmmar,f. 

Tensile  strength  per  sqnaie  inch  of  original  section ponnds..    60,100 

Elastic  limit  per  square  inch  of  original  section do...    23,^000 

Elongation  per  inch  after  rupture Inch..     .2060 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000960 

Reduction  in  diameter  at  point  of  rupture do...       .076 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface dull  amorphous,  oblique 

ElODgatlon  of  inch  BectioDa •••...  ".2S*/%16 


INmEK  BASES — ^16-POUNDBB  GUN  MOUNTS. 

No.  6278. 

Marks,  ibi6 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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Applied  loads. 

Elongation 
perinch. 

SnooeaiTe 
perinch. 

Permanent 
aet 

Soocoonlve 

Jl^m^n'^'^ 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
6,200 
6,400 
6,600 

Pottndt* 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
20,000 
80,000 
47,400 

IndL 
0. 

.000160 
.000660 
.000660 
.000600 
.001060 
.002000 
.004000 
.006000 
.010760 
.011760 

Inch, 
0. 

.000160 
.000200 
.000200 
.000260 
.000250 
.000960 
.002000 
.004000 
.002760 
.001000 

Inch. 

8: 

Inch, 
0. 

Initial  load. 
Elastic  limit 

.000060 

.000060 

6,800 

6,000 
9,480 

Tensile  strength. 

Oenerai  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    47,400 

Elastielimit  per  square  inch  of  original  section do...    26,000 

Elongation  per  inch  tittet  rupture inch..     .0000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001060 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reductloninareaafterrupture,  per  cent  of  original  section 20.5 

Position  of  rupture ''.25  from  neck 

Character  of  broken  surface dull  amorphous,  60  per  cent;  granular  40  percent 

Elongation  of  inch  sections '.06^ '.18* 
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rWKBB  BASES — ^15-POUNDEB  GUN  HOUITTS. 


No.  6278. 

Marks,  t£u 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

inAnfM^nn 

SnccesBlye 
elongatioii 
perlneh. 

Permanent 

set 

SnccesBive 
permanent 

set. 

Bemarkfl. 

Total. 

Per  square 
inch. 

perfiich. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
5,800 
6,000 
6,200 
6,400 
6,600 
6.800 
7.000 
18,690 

Pounds. 
1,000 
5,000 
10,000 
10, 000 
20,000 
25,000 
29,000 
80,000 
81,000 
82.000 
88,000 
84,000 
85,000 
67,650 

Inch. 
0. 

.ooaun 

.000800 

.000450 
.000600 

.000860 
.001000 
.001500 
.008100 
.009400 
.010550 
.011650 
.012500 

IwA. 
0. 
.000100 

.Qooaoo 

.000160 
.000160 
.000260 
.000160 
000600 
.006600 
.001300 
.001160 
.001000 
.000960 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Blaatie  limit 

Tensile  strength. 

0. 

General  gummary. 

Tensile  strength  per  equare  inch  of  original  section pounds..    67,650 

Elastic  limit  per  square  inch  of  original  section do...    29,000 

Elongation  per  incn  after  rupture inch..      .2460 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001000 

Reduction  in  diameter  at  point  of  rupture do...       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  ropture R05  from  neck 

Character  of  broken  surface silky,  50  per  cent ;  granular,  60j>er  cent 

Elongation  of  inch  aections ••..••••• •••• ^25*, '.24 


INNER  BASES — ^15-POUNDBB  GUN  MOUNTS. 
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No.  6279. 


Marks,  t^a 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  lends. 

Elongation 
permch. 

Bncoesriye 
eloncation 
perlnch. 

Permanent 
set 

Buoceasiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

8,000 
4,000 

5,000 

6,000 

6,400 
6,600 
6,800 
7,000 
12,280 

Founds, 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
29,000 
80,000 
81.000 
82,000 
88,000 
84,000 
85  000 
61,400 

JnCrk 

0. 

.000100 
.000800 
.000460 
.000600 
.000800 

.'012500 
.014260 
.015600 
.017000 
.018800 
.020000 

Inch. 
0. 

.000100 
.000200 
.000160 
.000150 
.000200 
.000150 
.011560 
.001760 
.001280 
.001600 
.001800 
.001700 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

•*""■ 

GenercU  summary. 

TensQe  strength  per  BQtiare  inch  of  original  section pounds..   61,400 

Elastic  limit  per  squaie  inch  of  original  section. do...    29,000 

Elongation  per  inch  after  rupture inch..     .8060 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000060 

Reduction  in  diameter  at  point  of  rupture do...       .126 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.8 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  Inch  Boctions ".81*, ''.SO* 
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INNER  BASES — 16-POUNDER  GUN  MOUNTS. 


No.  6274. 

Marks,  i-b-i6 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

EloQfation 
per  mch. 

SuccesBlve 
elongation 
perinch. 

Penn&nent 
»et 

Snoceflslye 

permanent 

set. 

Remarks. 

Total. 

Persauare 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 
6,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
11,740 

Founds. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
81,000 
82,000 
88,000 
84,000 
86,000 
68,700 

Inch. 
0. 

.000100 
.000860 
.000600 
.000600 
.000900 
.001060 
.006000 
.018750 
.014560 
.016660 
.017760 

Inch. 
0. 

.000100 
.000250 
.000160 
.000100 
.000600 
.000160 
.004960 
.007750 
.000600 
.001100 
.002100 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 
Tensile  strength. 

0. 

.000060 

.000060 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..     66,700 

Elastic  limit  per  square  inch  of  original  section  do...     80,000 

Elongation  per  inch  after  rupture inch..       .1600 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001060 

Reduction  in  diameter  at  point  of  rupture do...        .066 

Reduction  in  area  after  rupture,  per  cent  of  original  section 28.9 

Position  of  rupture ''.d  from  neck 

Character  of  broken  surface dull  amorphous,  oblique  surface 

Elongation  of  inch  sections «'.a)*,M0 


IKKEB  BASES — 15-POUNDEB  GUN  MOUNTS. 
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Marks,  ^-" 


No.  6320. 


LB.U 
ft 


Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

Slonfatloii 
per  inch. 

SnoceflBlye 
elongation 
perinch. 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

200 
1,000 
2,000 
8,000 
4,000 
6,000 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 
14,020 

Pwkndi. 
1,000 
6,000 
10,000 
16,000 
20,000 
80,000 
87,000 
88,000 
88,000 
40,000 
41,000 
42,000 
70,100 

Inch. 
0. 

.000100 
.000200 
.000400 
000600 
.000060 
.00U60 
.018600 
.016860 
.017000 
.018000 
.010600 

Inch. 
0. 
.000100 

.oom.00 

.000200 
.000200 
.O00S6O 
.000200 
.002860 
.001860 
.001660 
.001000 
.001600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 
Tensile  strength. 

.000060 

.000060 

General  giimmary. 

Tensile  Btrensth  per  square  inch  of  original  section pounds..    70,100 

Elastic  limit  per  square  inch  of  original  section do...    87,000 

Elongation  per  inch  after  rupture inch..     .2000 

Elongation  per  inch  under  snain  at  elastic  limit do...  .001160 

Reduction  in  diameter  at  point  of  rupture do...      .066 

Reduction  in  area  after  rupture,  per  cent  of  original  section 28.9 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface dull  silky 

Elongation  of  inch  sections ".22*,  ".18 

H.  Doc.  300 24 
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INNEB  BASES — 15-POUNDEE  GUN  MOUNTS. 


No.  6321. 
MarkS)  ibi5 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
perlnch. 

Successive 

Permanent 
set. 

SnccesBiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

elongation 
per  inch. 

Poundt. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
7,200 
7,400 
7,600 
71800 
8,000 

14,510 

Pound*. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85.000 
86,000 
87,000 
88,000 
89.000 
40,000 
72,560 

Inch. 
0. 

.000100 
.000800 
.000500 
.000660 
.000860 
.001000 
.001200 
.011000 
.012000 
.012750 
.013600 
.014660 

Inch. 
'  0. 
.000100 
.000200 
.000200 
.000160 
.000200 
.000150 
.000200 
.009800 
.001000 
.000750 
.000750 
.001160 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

General  summary, 

Temfle  strength  per  square  inch  of  original  section pounds..    72,660 

Elastic  limit  per  square  inch  of  original  section do...    85,000 

Elongation  per  inch  after  rupture inch..     .2060 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001200 

Reduction  in  diameter  at  point  of  rupture do...       .075 

Reduction  In  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface granular  40  per  cent,  dull  amorphous  60  per  cent 

Elongation  of  inch  sections .,..  ".21,  ".20* 


IKKEB  BASES — IS-POUNDSB  GUN  MOUNTS. 

N.  6322. 

Marks,  i.  b.  i6 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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AppUed  loadfl. 

Elonsatlon 
perinch. 

Sncoessiye 
elongation 
pc^lnch. 

Permanent 
set. 

SnoceisiTe 

pennanent 

set. 

Bemarlu. 

Total. 

Peraqtiare 
inch. 

JPowtdg. 

200 

1,000 

2,000 

8,000 

5,000 
6,200 
6  400 
6,600 
6,800 
6,000 
6,200 
6,400 
14,100 

Pirnnds. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
26,000 
27,000 
28,000 
20,000 
80,000 
81,000 
82,000 
70,500 

Inch. 
0. 

.000100 
.0002BO 
.000«50 
.000660 
.000900 
.000960 
.001060 
.001560 
.006000 
.004060 
.006060 
.006000 

Inch. 
0. 
.000100 
.000160 
.000200 
.000200 
.000250 
.000060 
.000100 
.000600 
.001460 
.001060 
.001000 
.000960 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1 

"  '    1 

General  mimmary. 

Tensile  strength  per  sqnare  Inch  of  original  section ponnds..    70.500 

Elastic  limit  per  square  inch  of  original  section do . . .    27, 000 

Elongation  per  inch  after  rupture inch..     .2800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001060 

Reduction  in  diameter  at  point  of  rupture do...       .066 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20.6 

Position  of  rupture ".96  from  neck 

Character  of  broken  surface granular 

Elongation  of  inch  sections 23*,  .''23 
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JKSTER  BASES — 15-POUNDBB  GUN  MOUNTS. 


No.  6335. 
Marks,  t^i^ 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Grauged  length,  2". 


Applied  loads. 

ElODfatioii 
per  Inch. 

Successiye 
elongation 
perlnch. 

Permanent 
set. 

SuccessiTe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
6,200 
6,400 
5,600 
6,800 
6,000 

18,110 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
66,660 

Inch. 
0. 

.000100 
.000260 
.000460 
.000660 
.000900 
.001000 
.001460 
.002750 
.004260 
.006600 

Inch. 
0. 

.000100 
.000160 
.000200 
.000100 
.000860 
.000100 
.000460 
.001800 
.001600 
.001860 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

* 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    66,660 

Elastic  limit  per  square  inch  of  original  section do...    26,000 

Elongation  per  inch  after  rupture inch..      .2800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001000 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reduction  in  area  after  rupture,  i>er  cent  of  original  section 23.9 

Position  of  rupture 1".  1  from  neck 

Character  of  broken  surface granular,  interspersed  with  dull  amorphous  metal 

Elongation  of  inch  sections ''.26*,«.20 


USOTEB  BASES — 15-POUNDEB   OUH  MOUNTS. 

No.  6348. 
Marks,  ^^^^ 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2'^ 
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AppUed  loads. 

Elonntion 
per  Inch. 

SoooenlTe 
elonsation 
per  Inch. 

Fennanent 
set 

SnooentTe 

peixnanent 

set 

Bemarks. 

Total. 

Persanare 
lodb. 

Fwnda. 
20O 

2,000 
8,000 
4,000 

4,400 
4,600 
4,800 
6,000 
6,200 
6,400 
6,600 
6,800 
6,000 
12,620 

JPtwndB, 
1,000 
6,000 
10,000 
16,000 
20,000 
21,000 
22,000 
28,000 
24,000 

26,ooa 

26,000 
27,000 
28,000 
29,000 

£'2S2 
62,600 

IndL 
0. 

.000100 
.OOQBOO 
.000460 
.000660 
.000760 
.001060 
.001600 
.002160 
.006400 
.004660 
.006800 
.007860 
.006600 
.009160 

Inch. 
0. 

.000100 
.0002Q0 
.000160 
000200 
.000100 
.000800 
.000460 
.000660 
.001260 
.001160 
.001260 
.001660 
.00U60 
.000660 

IndL 
0. 
0. 

IndL 
0. 

Initial  load. 
Elastic  limit 

Tensile  stxength. 

Chneral  summary. 

Tensile  strength  per  flQTiare  inch  of  origlxial  section pounds..    62,600 

Elastic  limit  per  sqoare  inch  of  original  section do...    21,000 

Elongation  per  inch  after  rupture inch..      .8260 

Elongation  per  Inch  undersbainat  elastlo  limit do...   .000750 

Redaction  in  diameter  at  point  of  rupture do...        .146 

Redaction  in  area  after  rapture,  per  cent  of  original  section 49.1 

Position  of  rupture ''.I  from  neck 

Character  of  nroken  surface slUcy 

Elongation  of  inch  sections ^^.28,  '^.42* 
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UTNBB  BA3B8 — ^16-POUNDEB  GUN-  XOXmTBi 


No.  6868. 

Marks,  ibi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

Elongation 
per  Inch. 

Saoeeadve 
dongation 
per  inch. 

Peimanent 

set 

SueoesBiTe 
set 

Remarks. 

Total. 

Pernnare 
IncOi. 

Fwnda. 
'  200 
1.000 
2,000 
8,000 
4,000 
4,600 
4  800 
6,000 
6,200 

6,600 
6,800 
6,000 
18,390 

I\>und8. 
1,000 

6,000 
10,000 
16,000 
20.000 
28,000 
24,000 
26.000 
26,000 
27,000 
28,000 
29,000 
80.000 
66,960 

Jnchm 
0. 

.000100 
.000860 
.000460 
.000660 
.000700 
.000600 
.001100 
.001600 
.001800 
.002400 
.006600 
.004600 

Inch, 
0. 

.000100 
.000260 
.000100 
.000100 
.000160 
.000100 
.000300 
.000400 
.000300 
.000600 
.001200 
.001000 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  Btteogth. 

Oeneral  tummary. 

Tensile  fltrength  per  square  inch  of  original  section poonds-   66,960 

Slasticlimit  per  square  inch  of  original  section do...    24,000 

Elongation  per  incn  after  ruptnre inch..     .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000600 

Reduction  in  diameter  at  point  of  rupture do...       .066 

Reduction  in  area  after  rupture,  per  centof  original  section 28.9 

Position  of  rupture ".Sframneek 

ChaFBcter  of  broken  surface granular,  dull,  silky  spot  at  the  circumference 

Elongation  of  inch  sections M7,  «^.28* 


nmEB  BASES — IS-POUNDEB  OUW  MOUNTS. 
No.  6364. 


875 


Marks,  t^^ 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

Elongation 
perlncb. 

SuccesBire 

elongation 

perlnch. 

Permanent 
set. 

SucceniTe 

permanent 

set. 

Remarks. 

Total.' 

Persqnaie 
inch. 

FmmdB. 
200 
1,000 
2,000 
8,000 
4,000 
4^400 
4,600 
<800 

5,200 
5400 
5,600 

6,000 
18,260 

P&undi, 
1,000 
5,000 
10,000 
15,000 
20,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
66,800 

Inch. 
0. 

.000100 
.000260 
.000450 
.000700 
.000800 
.001100 
.001460 
.001850 
.002250 
.008050 
.006800 
.004760 
.006660 

Inch. 
0. 

.000100 
.000150 
.000200 
.000260 
.000100 
.000800 
.000850 
.000400 
.000400 
.000600 
.000750 
.000950 
.000900 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    66,80n 

Elastic  limit  per  square  inch  of  original  section do...    22^000 

Elongation  per  incn  after  rupture inch..     .2250 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  000800 

Reduction  in  diameter  at  point  of  rupture do...       .066 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80.7 

Position  of  rupture ''.  8  from  neck 

Character  of  broken  surface granular  40  per  cent,  silky  60  per  cent 

Elongation  of  inch  sections 06,  ".29* 
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r^WEB  BASES — 16-POUNDEB  GUN   MOUNTS. 


No.  6431. 

Marks,  ibi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Elonntion 
per  inch. 

SuoceflBive 
elongation 
perlnch. 

Peimanent 
set 

BnccesBive 

peimanent 

aet 

Remarks. 

Total. 

PerMuare 
Inch. 

Fotmdt. 
200 
1,000 
2.000 
8,000 
4,000 
5,000 
6,000 
6,200 
6,400 
6,600 

S'SS 
7,000 

7,200 

7,400 

7,600 

7800 

8,000 

8,200 

8^400 

18,590 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
67,960 

Inch, 
0. 

.000100 
.000250 
000600 
.000700 
.000850 
.001000 
.001100 
.001100 
.010100 
.010600 
.011660 
.012660 
.018600 
.015400 
.016600 
.019260 
.019600 
.021000 

IndL 

0. 

.000100 
.000150 
.000260 
.000200 
.000160 
.000160 
.000100 

0. 

.009000 
.000400 
.001150 
.001000 
.000660 
.001900 
.001100 
.002750 
.000250 
.001500 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strengrth. 





General  summary. 

Tensile  strength  pei  square  inch  of  original  section pounds..    67,960 

Elastic  limit  per  square  inch  of  original  section do...    82,000 

Elongation  per  inch  after  rupture inch..     .2850 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001100 

Reduction  In  diameter  at  point  of  rupture do...       .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23. 9 

Position  of  rupture ''.76  from  neck 

Character  of  broken  surface dull  silky  90  per  cent,  granular  10  per  cent 

Elongation  of  inch  sectionfl ''.lO,  ^28* 


INNBB   BASES — 15-POUNDEB  GUN  MOUNTS. 

No.  6437. 

Marks,  ibi6 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length  2". 
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AppUed  loads. 

Elongation 
permch. 

Sneceniye 
elongation 
per  Inch. 

set. 

Snooeailve 
petaajjent 

Remarks. 

Total. 

Per  square 
in3i. 

Founds, 
200 
1,000 
2^000 
8,000 
4,000 
6,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8^200 
18,190 

Founds. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
81,000 
82,000 
33,000 
34,000 
36,000 
36,000 
37,000 
88,000 
89,000 
40,000 
41,000 
66,960 

Inch. 
0. 

.000100 
.OOOQ60 
.000460 
.000600 
.000660 
.001000 
.009660 
.010360 

.ouooo 

.012200 
.018400 
.014600 
.016000 
.017600 
.018760 
.021700 
.022260 

Inch, 
0. 

.000100 
.000160 
.000200 
.000160 
.000260 
.000160 
.006660 
.000700 
.000660 
.001200 
.001200 
.OQUOO 
.001600 
.001600 
.001280 
.002960 
.000660 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit 

Tensile  strenirth. 

OenercU  summary. 

Tensile  strength  per  sqvaie  Inch  of  original  section potmds..   66,960 

Elastic  limit  per  square  inch  of  original  section do...    80,000 

Elongation  per  incn  after  mptnre inch...     .8000 

Elongation  per  inch  under  strain  at  elastic  limit do 001000 

Reduction  in  dlameterat  pointof  rupture .' do 116 

Reduction  in  area  after  rupture,  per  centof  original  section 40.8 

Position  of  rupture I'''.  50  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  seetloiui ^^.26,  .86* 
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INXfEB  BASES — ^15-P0Uin)EB  GUN   MOUNTS. 


No.  0435. 
Marks,  ^^^ 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


AppUed  loadB. 

Elongatloii 

BOKceaAwe 

Permanent 
set. 

SneoeflBive 
pomancnt 

BemarkB. 

Total. 

Peraquare 
inoh. 

permch. 

doDsatioii 
perinch. 

J\mnd8. 
200 
1,000 
2,000 

.  8,000 

i'SS 
5,000 

6,000 

6,200 

6,400 

6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8,200 
18,090 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89.000 
40,000 
41,000 
65,450 

IndL 
0. 

.000100 
.000800 

.000450 
.000600 
.000750 
.001060 
.009200 
!009650 
.011150 
.012600 
.018250 
.015000 
.016250 
.017660 
.019000 
.020600 
.022250 

Jncft. 
0. 
.000100 

000200 
.000150 
.000160 
.000160 

000800 
.008150 
.000450 
.001500 
.001850 
.000750 
.001760 
.001250 
.001400 
.001850 
.001500 
.001750 

0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

General  tummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    65,450 

Elastic  limit  per  square  inch  of  original  section do...    80,000 

Elongation  per  incn  after  rupture inch..     .3250 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001060 

Reduction  in  diameter  at  point  of  rupture do...       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.1 

Position  of  rupture r'.20  from  neck 

Character  of  broken  surface duUsilJ^ 

Elongation  of  inch  sections ".88*,  ".27 


PISTON  R0DS-15-P0UNDER  GUN  MOUNTS. 


STEEL  FOEGINGS. 
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PISTON   BODS — 15-POUNDEB  GUN   MOUNTS. 
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No.  6176. 

Marks,  p'r  is 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonmtion 
per  Inch. 

Succearive 
elonsation 
per  inch. 

Permanent 
set. 

Snccenive 

permanent 

set 

Remarks. 

Total. 

Persqnaie 
Inch. 

Pounds. 

20O 

1,000 

2,000 

4,000 

6,000 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11.400 

11,600 

11,800 

12,000 

21,790 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
58,000 
54,000 
55,000 
66,000 
57,000 
58,000 
69,000 
60,000 

108,960 

Inch. 
0. 

.000100 
.000260 
.000660 
.000960 
.001800 
.001800 
.001400 
.001*460 
.001600 
.001600 
.001600 
.001600 
.001500 
.001600 
.001600 
.001660 
.001700 
.001700 
.001780 
.009100 
.009850 
.009750 
.010260 
.010600 
.011800 

Inch. 

0. 
.000100 
.000150 
.000900 
.000400 
.000860 

0. 
.000100 
.000060 
.000060 

0. 

0. 

0. 

0. 
.000100 

0. 
000060 
.000060 

0. 

.000060 
.007860 
-000250 
.000400 
.000600 
.000860 
.000700 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

Oenercd  tummary. 

Tensile  strength  per  sqnare  inch  of  oriffinal  section poands..  106,950 

ElaMic  limit  pet  square  inch  of  original  section do...    54,000 

Elongation  per  inch  after  mpture inch..     .1400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001760 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 28.9 

Position  of  mpture ^^.88  from  neck 

Character  of  broken  surface fine  granular 

Elongation  of  inch  sections 'Cl9*,''.09 
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PISTON   BODS — 16-POUNDEB   GUN    MOUNTS. 


No.  6177. 
Marks,  ^:i  15 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Eloncatlon 
permch. 

Snocessiye 
elonsation 
permch. 

Pemument 
set. 

SuccessiTe 

permanent 

set. 

Remarks. 

Total. 

Perntiaie 
incL 

Pounds. 
200 
1,000 
2,000 
4.000 
6,000 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
21,390 

Fownda, 

i'2ffi 
5,000 

10,000 

20,000 

80,000 

40,000 

41,000 

42,000 

48,000 

44,000 

45,000 

46,000 

47,000 

48,000 

49,000 

60,000 

61,000 

62.000 

68,000 

106,960 

Inch. 
0. 

.000150 
.000200 
.000600 
.000960 
.001800 
.001850 
.001400 
.001450 
.001500 
.001600 
.001600 
.001660 
.006250 
.006660 
.007000 
.007400 
.007760 
.006250 

Inch. 

0. 

.000150 
.000060 
.000400 
.000860 
.000860 
.000060 
.000060 
.000060 
.000060 

0. 

0. 

.000050 
.004700 
.000300 
.000450 
.000400 
.000350 
.000600 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

General  sumniary. 

Tensile  strensth  per  square  inch  of  original  section pounds..  106,960 

Elastic  limit  per  square  inch  of  original  section do...    47,000 

Elongation  per  Inch  after  rupture inch.,     .1660 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001560 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reduction  In  area  after  rupture,  per  cent  of  original  section 28.9 

Position  of  rupture ".62  from  neck 

Character  of  broken  surface fine  granular,  silky  center 

Elongation  of  inch  sectiODS ",10,  ".21* 


PISTON   B0D6 — 16-POUNDKB  GUN   MOUN'iS. 
No.  6178. 

Marks,  p  r  15. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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Applied  loads. 

EloDflation 
per  inch. 

SucceniTe 

elongation 

perlnch. 

Permanent 
set 

Snccearive 

permanent 

set 

Jnch. 
0. 

Remarks. 

Total. 

Persqfiare 
inch. 

Pound». 

200 

1,000 

?'222 
4,000 

6,000 

8,000 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10.800 

11,000 

11,200 

11,400 

11,600 

22,490 

l.€00 
5,0ltt 
10,  UIJO 
:a",  000 

im.wa 
40,000 

tp),  000 

17.  l.il»0 
4S.  (!00 

vj.  000 
'>i,iH)a 

&i,  0C3O 
fiiiOOO 
54^1300 

^\  im 

rj7.ooo 

r>8,ouo 

112,450 

Inch. 
0. 
.000060 
.000200 
.000660 
.000960 
.001260 
.001600 
.001600 
.001600 
.001660 
.001600 
.001600 
.001700 
.001700 
.006760 
.006000 
.006260 
.006660 
.007060 
.007600 

Inch. 
0. 
.000060 

.000160 
.000860 
.000400 
.000300 
.000260 

0. 

0. 
.000060 
.000060 

0. 
.000100 

0. 
.004060 
.000260 
.000260 
.000300 
.000600 
.000660 

Inch, 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  mimmary. 

Tensile  strength  per  square  inch  of  ordinal  section I>ounds..  112,450 

Elastic  limit  per  square  inch  of  original  section do...    62,000 

Elongation  per  inch  after  rupture inch..      .1200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Reduction  in  diameter  at  point  of  rupture do...       .W6 

Reduction  in  area  after  rupture,  per  cent  of  original  section vi,*-    *  J"*® 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface ^'^®K^'SS 

Elongation  of  inch  sections Ma*,"." 
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No.  6171. 

Marks,  pri6. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loadfi. 

SaccessiTe 

Permanent 
set. 

Sucoenive 

permanent 

set. 

Total. 

Per  square 
inch. 

perinch. 

eloDsration 
perinch. 

Remarks.              j 

Poundg, 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
22,290 

Pmmda. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
53,000 
64,000 
66,000 
56,000 
57,000 
111,460 

Inch, 
0. 

.000160 
.000300 
000660 
.001000 
.001860 
.001660 
.001600 
.001660 
.001660 
.001660 
.001700 
.001760 
.008460 
.006600 
.008600 
.006600 
.008760 
.009000 

Inch. 

0. 

.000160 
.000160 
.000350 
.000860 
.000650 
.000200 
.000060 
.000060 

0. 

0. 
.000060 
.000060 
.006700 
.000060 

0. 

.000100 
.000160 
.000250 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

• 

0. 

Tensile  strength. 

(teneral  giimmary. 

Tensile  strength  per  square  Inch  of  original  section pounds..  111,460 

Blastic  limit  per  square  inch  of  original  section do...    51,000 

Elongation  per  incn  after  rupture inch..      .1960 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001760 

Reduction  in  diameter  at  point  of  rupture do...       .066 

Reduction  in  area  after  rupture,  percent  of  original  section 23.9 

Position  of  rupture *'.66  from  neck 

Character  of  broken  surface fine  granular 

Elongation  of  Inch  sectioDB ''.2l«,M8 
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mOOF  STRESS  APPLIED    TO  PISTON   RODS   FOR    GUN  CARRIAGES, 

f 

I 


Total 
length. 

!    TftnailA 

Description. 

Minimum. 

1     stress 
Root  of  1  applied, 
thread. 

C"  dimppearing  carriage 

Inches. 
119.26 
172.76 
181.60 
220.00 

Inches. 
2.60 
8.60 
3.60 
4.75 

Inches. 
2.125 
8.00 
3.00 
4.25 

Inches.      Pounds. 
2.015        40,000 
2.89      .    90,000 
2.87         125,000 
2.83      ^  160,000 

>*"  di.^wppearing  carriage 

10"  disappearing  carriage 

1 2"  diflai>pearinflr  carrUure 

Compression  Tests  or   Helical  Springs  for  7-inch  Mortar 
Carriages.     Model  1895. 


Springs  branded  "A.  D.  &  Co. 
Counter  recoil  springs. 


6-98.     C.  S. 


€r9S9  :| 


ai- 


.:w 


\seeiun. 


Height 

un- 
loaded. 

I»ad  when 

Closed  down. 

Ix>ad  when 

,  No.  of 

Weight. 

Exterior 
diameter. 

Diameter 
of  wire. 

compressed 
to  heif  ht 
of  6  Inches. 

returned 

spring. 

to  hei<?ht 

I 

Load. 

Height. 

of  6  Inches. 

Lbs.  Oz. 

Inches. 

Inch. 

Inches. 

Pminds. 

Pounds. 

Incheji. 

Pounds. 

I 

8    141 

4.60 

.68X.76 

6.90 

1,422 

4.300 

4.15 

1,097 

2 

8    131 

4.62 

.68X.75 

7.02 

1,462 

4,300 

4.14 

l,0"i8 

3 

9      0 

4.55 

.68X.76 

6.97 

1,446 

4,500 

4.19 

1,216 

1          4 

8    14 

4.61 

.68X.75 

7.03 

1,476 

4,600 

4.19 

1,090 

5 

8    14. 

4.60 

.68X.75 

6.98 

1,443 

4,360 

4.18 

1,110 

6 

8    13  r 

4.63 

.  68  X  .  76 

6.99 

1,406 

4,400 

4.13 

1,160 

i        7 

8      9! 

4.53 

.68X.76 

6.98 

1,380 

4,400 

4.06 

1,000 

8 

8    11  r 

4.51 

.68X.74 

6.99 

1,344 

4,600 

4.19 

1,002 

1          9 

8    14 

4.53 

.68X.75 

7.02 

1,590 

4,600 

4.13 

1,142 

1         10 

8    15^ 

4.54 

.68x  .75 

7.00 

1,575 

4,700 

4.12 

1,240 

The  tenth  spring  was  closed  down  and  so  remained  for  a  period  of 
16  hours,  at  tne  end  of  which  time  the  load  sustained  was  1,112  pounds 
when  returned  to  a  height  of  6  inches. 

The  spring  was  further  loaded  100  times,  being  closed  to  a  height  of 
4i"  and  released  to  a  height  of  6"  between  each  loading. 

Lo«ftd  sustained  when  4i"  high  at  one  hundredth  loading,  4,062  pounds. 

Load  sustained  when  6"  high  at  end  of  one  hundredth  loading,  1,095 
pounds. 


INTERNAL  STRAINS 


IN 
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DTTEBHAL  STEADTS  DT  QUV  FOEaDTOS. 

Internal  strains  were  introduced  by  heating  the  forgings  and  cool- 
ing the  same  rapidly  by  quenching  from  the  bore. 

The  principal  series  of  determinations  was  made  upon  metal  from 
the  tubes  of  5"  R.  F.  guns. 

The  initial  temperatures  of  the  tubes  at  the  time  of  quenching,  with 
the  rate  of  flow  of  the  water  through  the  bore  at  the  time  of  quench- 
ing, is  given  in  the  following  table,  together  with  the  initial  stresses 
of  compression  next  the  bore  at  botn  the  breech  and  muzzle  ends  of 
the  forging. 

The  temperature  of  the  water  used  was  53°  to  55°  F. 


No.  of  tube. 


Compressive  stress 

next  the  bore  per  ; 

square  inch. 


8589C.. 

11226  Bi. 

1122GBi. 

11226  B,. 
,  11226  B;. 
I     11249  Bi. 

11249  Bi- 

11249  B3. 
11272  Bi. 
11272  B,. 
11272  Ba- 

11272  Bs. 
11272  B,,. 
11837  Bi. 


Remarks. 


Second  treatment. 
Do. 


Do. 


Annealed. 


Second  treatment. 


Further  inquiry  into  the  state  of  internal  strains  under  different  con- 
ditions were  made  upon  the  surplus  met^l  from  the  ends  of  a  3"  and  a 
6"  gun,  and  also  from  the  chase  of  a  5"  burst  gun. 

Observations  on  the  surplus  metal  from  9ie  3"  gun  began  with 
measurements  on  a  section  10".  3  long  from  the  breech  end  of  the 
forging. 

Upon  detaching  a  slice  i"  long  from  the  end  of  this  section  the  slice 
as  a  whole  contracted  in  diameter,  a  result  attributed  to  the  relief  of 
longitudinal  strains,  compression  at  the  bore,  and  tension  along  the 
exterior  surface,  which  caused  the  section  while  intact  to  assume  a  bell- 
mouthed  shape  at  the  ends. 

It  was  shown  subsequently,  after  the  several  concentric  rings  were 
detached,  that  the  stress  of  compression  at  the  bore  was  4,500  pounds 
per  square  inch  when  the  section  was  intact,  but  reached  43,800  pounds 
per  square  inch  in  the  i"  slice. 

The  rearrangement  of  strains  is  further  shown  when  rings  1  and  4 
were  detached  from  the  i"  slice,  leaving  rings  2  and  3  still  in  the 
slice.  The  latter  rings  were  then  strained  corresponding  to  stresses 
of  34,600  pounds  compression  and  10,900  pounds  tension,  respectively. 

Another  series  of  observations  on  the  remaining  metal  of  the  section, 
which  was  now  9i"  long,  gave  results  similar  to  those  first  obtained. 
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In  this  experiment  rings  1  and  4  were  detached,  leaving  rings  2  and  3 
with  the  intervening  metal  attached  to  the  end  of  the  section.  This 
was  followed  by  deteching  the  sides  of  the  latter  rings  from  the  adja- 
cent metal  and  "finally  detaching  the  rings  altogether  from  the  section. 

Al  each  stage  there  was  a  change  in  me  state  of  the  internal  strains. 

The  internal  strains  were  practicallj''  eliminated  in  a  slice  which  was 
annealed  by  heating  te  a  full  red  and  slowly  cooled. 

Observations  on  the  surplus  metal  from  the  muzzle  end  of  this  for- 
ging further  shows  the  innuence  of  associated  metal  in  modifying  the 
internal  strains  present. 

The  examination  of  the  surplus  metal  from  a  6"  gun  tube  began 
while  the  metal  was  attached  to  the  ends  of  the  tube. 

There  was  3i"  surplus  length  at  the  breech  end  and  5i"  at  the  muz- 
zle end. 

When  the  section  from  the  breech  end  was  cut  off,  the  strains 
released  at  the  bore  were  represented  by  a  tensile  stress  of  12,990 
pounds  per  square  inch  at  a  distance  of  i"  from  the  outer  end  of  the  ^ 
section,  and  a  stress  of  8,660  pounds  per  square  inch  compression  at' 
a  distance  of  3"  from  the  same  end;  that  is,  the  outer  end  of  the  sec- 
tion contracted  in  diameter  and  the  inner  end  expanded  upon  being 
detached  from  the  tube. 

The  new  end  of  the  tube,  formed  upon  the  removal  of  the  3i"  sec- 
tion, expanded  at  the  bore  an  amount  represented  by  a  stress  of 
21,030  pounds  per  square  inch. 

In  the  subsequent  states  the  measurements  at  the  bore  showed  the 
strains  and  corresponding  stresses  recorded  in  the  following  tables 
and  also  shown  in  the  diagram  given  below. 

Bore  diameters  one-half  inch  from  end  (face  A-B)  and  stresses  cor- 
responding to  the  strains  released. 


AT  ONE-HALF  INCH  POINTS. 


State  of  experimental  section. 

Mean 
diameter. 

Strain. 

Stress  per  square 

Tube  intact •. 

Inche». 
4.8497 

4.8476 

4.8477 

4.84795 

4.8473 

4.85305 

Inch. 
.00836 

.00545 
.00685 
.0051 
.00675 
0. 

■ 

Pounds. 
20, 710  compression. 

38,690  compression. 
33,070  compression. 
81.580  compression. 
85,540  compression. 
0 

3}''  section  detached: 

Watervliet  measurements 

Watertown  measurements 

3i"  section  faced  off  to  2".V! 

r'  slice  detached 

Inside  ring  of  i"  slice  taken  out 

At  about  the  middle  of  the  length  of  the  3i"  section,  or  li"  from 
the  end  of  the  tube,  the  results  with  the  bore  diameters  were  as 
follows: 

AT  1*  INCH  POINTS. 


state  of  experimental  section. 


Mean 
diameter. 


strain. 


stress  per  square 
inch. 


Tube  intact 

Si''' section  detached 

si'' section  faced  off  to  2».97 

3i"  section  reduced  to  2^.06  long,  by  slice  #  long 

from  face  A-B  remov  ed , 

On  piece  l'M4,  faces  A-B  and  Ai-Bi  removed . . . , 
Inside  ring  detached , 


Inches. 
4.8522 
4.85115 
4.86125 

4.8521 

4.85196 

4.8677 


Inch. 
.0055 
.00655 
.00645 

.0066 
.00675 
0. 


Pounds, 
33,970  compression. 
40,450  compression. 
89,830  compression. 

84,580  compression. 
35,510  compression. 
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Near  face  A^-Bi,  or  3"  from  the  end  of  the  forging,  the  results  with 
the  bore  diameters  were  as  follows: 


AT  3-INCH  POINTS. 


State  of  experimental  seotion. 

Mean 

Strain.;      Stress^square 

1 

Tube  Intact 

Inches. 
4.8618 

Inch,                 Pounds. 

.  00626        38, 600  compression. 

.00486    1    29.960  oomnreflBion. 

3^'  section  detached: 

Watervliet 

4.8682 

Watertown 

'    8i^  section  faced  off  to  2^.97 

4.86836        .0047      ;    ttioaO  compression. 
4.86826        .0048         29,640  compression. 

,    k"  slice  face  A-B  removed;  section  now2".06 long. 

On  *^  slice  detached 

Inffide  ring,  face  Ai-Bi  .  ...»,. 

4.86326        .0048     i    29.640  oompreasion. 
4.86306    1    .0050     i    80,880  compression. 
4.86806    1  0.               0 

' 

From  the  initial  and  final  observations  on  the  bore  diameters  it  is 
shown  that  the  stresses  when  the  tube  was  intact  were: 


Distance  from  end  of  tube. 

StreiB. 

iinch. 

U  inches. 

3  inches. 

Tube  intact 

20,710 

83,970 

38,600    '  Comprei^ion. 

And  in  the  state  of  slices  i"  long  the  stresses  were: 


Distance  from  end  of  tube. 

Stress. 

*inch. 

U  inches. 

3  inches. 

♦"slices 

86,640 

a  85, 610 

80,880 

Compression. 

aSlicel''.141ong. 
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Sketch  shovring  the  stresses  at  different  states  of  the  metal. 
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The  details  of  the  tests  show  the  changes  in  strains  which  occurred 
on  the  two  faces  of  the  section  and  in  the  concentric  rings  as  different 
slices  and  rings  were  successively  detached. 

At  the  muzzle  end  the  bore  was  eccentric  with  the  exterior  surface 
of  the  rough  turned  forcing,  on  one  side  the  metal  having  a  thickness 
of  1".617,  and  on  the  other  side  2'M53.  This  eccentricity,  disturbing 
the  symmetry  of  the  cross-sectional  form,  very  materially  modified 
the  disposition  of  the  internal  strains  found  in  the  5|"  section. 

When  this  section  was  cut  off  the  end  of.  the  tube  expanded,  cor- 
responding to  a  stress  of  12,680  pounds  per  square  inch  at  the  bore. 

Upon  turning  off  the  eccentric  metal  from  the  6 J"  section,  reducing 
the  exterior  diameter  to  8". 075,  the  effect  on  the  diameters  at  the  bore 
was  as  follows: 


Distance 

from  end 

of  original 

forging. 

Diameters. 

A. 
Expanded. 

B. 
Contmcted. 

Incha. 

i 

Inch, 
.0011 
.0011 
.0013 
.0013 

Inch. 
.0004 
.0003 
.0002 

0. 
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The  total  changes  at  the  bore,  from  the  state  of  the  metal  in  the 
tube  to  the  final  state  of  detached  rings,  were: 


Distance 

from  end 

of  orisrin&l 

foiling. 

Inches. 

Diameters. 

A. 

B. 

Inch. 
+.0071 
+.0087 
+.0074 
+.0083 

Inch. 
—.0026 
+.0027 
+.0081 
+.0028 

Diameter  A  passed  through  the  places  of  maximum  and  minimum 
thickness. 

The  metal  in  the  chase  of  the  5"  burst  gun  was  examined  along 
intact  parts  of  the  tube. 

This  was  a  neutral  tube,  i.  e.,  one  not  having  been  treated  for  the 
purpose  of  introducing  therein  internal  strains  at  the  time  of  the 
manufacture  of  the  gun. 

The  examination  of  rings  ".15  thick  was  followed  by  observations 
upon  the  behavior  of  thinner  rings  next  the  bore,  and  finally  cutting 
apart  radially  these  several  rings. 

The  rings  next  the  bore  when  cut  apart  radially  closed  in  at  the 
ends  as  shown  in  the  following  table; 


Distance 

from 
muzzle. 

ThickneflB 
of  rings. 

Ends  closed 

in  on  a 
chordofl". 

Inches. 
4 
60 
96 
132 
60 
96 
132 

Inch. 
.16 
.16 
.16 
.16 
.10 
.10 
.10 

Inch. 
.23 
.34 
.44 
.28 
.626 
.66 
.36 

A  ring  ".0535  thick  taken  4"  from  the  muzzle  closed  in,  the  ends 
overlapping  a  distance  of  1".30. 

The  ".15  rings  from  the  bore,  when  detached  from  their  slices, 
contracted  in  four  cases,  showing  internal  strains  of  tension  existed  in 
the  gun,  and  in  one  case  expanded,  showing  compression  strains. 

The  behavior  of  the  rings  when  cut  apart  radially  indicated  the 
presence  of  residual  strains  in  these  rings  not  released  upon  detaching 
from  the  slices,  and  showing  internal  strains  of  tension  of  considerable 
intensity  at  the  immediate  surface  of  the  bore. 
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UTTERNAL   8TRAIN8   IN   5-lNCH   B.   F.    GUN   TUBES.  403 

No.  8589  C. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  275.     Exterior  diameter,  10".  425. 


RingB. 

Present 

mean 

diAmetera. 

Strains. 

Stresses  per  square 
Inch. 

Tenrion. 

Compres- 
sion. 

Tension,      ^^^ 

1 

Inches, 
4.4408     • 
5.4929 
8.76316 
10.27925 

Inch. 

Inch. 
.0067 
.00676 

Pounds. 

Founds. 
38,500 
20,600 

1  i:::::::::;::::::::::::::::::::::::. 

8 

.6646 
.0069 

18.700 
26,000 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5".  34.     Exterior  diameter,  8".  9. 


Rings. 

Present 

mean 

diameters. 

Strains,             '     Stresses^^^r  square 

Tension, 

^Ton!^     Tension. 

1 

Compres- 
sion. 

Idetached 

Inches. 
4.4466 
5.4938 
8.75235 

Inch, 

Inch.      1    Pounds. 
1 

Pounds. 

2 

.00286    1 

15,600 

8 

.0082 

'        11,000 

4detached 

10.27035 

1 

1 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


5.49665 
8.74915 


404  INTEBNAL   8TEAIN8   IN   5-INCH    R.   F.   GUN   TUBES. 

Breech  Slice. 

Interior  diameter,  4".275.     Exterior  diameter,  10".425. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 
1 

Inches. 
4.4894 
6.4968 

8.7547 
10.2774 

Inches. 
4.4422 
5.4896 
8.7516 

10.2811 

Inches. 
4.4406 
6.4929 
8.75815 
10.27925 

1    2 

;    8 

1    4 

1 

Rings  1  and  4  detached;  rines  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5^.34.     Exterior  diameter,  8". 9. 


Rings. 


Diameters. 


Mean. 


1  detached  . 

2 

8 

4  detached  . 


Inches. 
4.4449 
6.4978 
8.7540 

10.2649 


Inches^ 
4.4481 
5.4908 
8.7607 

10.2758 


Inches. 
4.4465 
5.4938 
8.75285 
10.27035 


RINGS  ALL  DETACHED. 


1    2detached '. 

5.6000 
8.7608 

5.4938 

8.7476 

5.49665 
8.74916 

1    Sdetached 

1 

Breech  strains  released: 


Rings. 


Diameter. 


B. 


Mean. 


1  detached  . 

2  in  dice 

3  in  slice.... 

4  detached  . 


Inches. 
+.0066 
+.0010 
—.0007 
—.0126 


Inches. 
+.0069 
+.0006 
—.0009 
—.0058 


Inches. 
+.0067 
+.0009 
—.0008 
—.0089 


SECOND  TO  THIRD  PHASE. 

'   "2 detached  .:.......: 

+.0027 
-.0082 

+.0080 
—.0082 

+.00285 

I    3  dPtAThed      •••••••• 

—  0062      1 
0082 

i   ■ 

FIRST  TO  THIRD  PHASE. 

2  detached    

+.0037 
-.0039 

+.0068 
-.0041 

+.00876 
-.0040 

Sdetached 
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imnEBNAL    STRAINS   IN   5-INCH    R.  F.   GUN   TUBES.  405 

No.  8589  C. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 
Interior  diameter  of  slice,  4".275.     Exterior  diameter^  8".60. 

4r 

I 
I 


Freient 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion, 

Tension. 

1 
Compres- 
sion. 

1 

Inches. 
4.4366 

Inch, 

Inch. 

.00535 

.00205 

I^mnds. 

Pounds. 
86,200 
11,900 

2 

5.15085 

7.1593 

8.4372 

8 :.:.:::::::::::::::::::::::: 

.00285 
.0042 

11,900 
14,900 

4 

Rings  1  and  4  detached,  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5". 00.    Exterior  diameter,  7".  3. 


Blngs. 

Present 

mean 

dlametezB. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 

4.44195 

5.1503 

7.1585 

8.4330 

Inch. 

Inch. 

Founds. 

Pounds. 

2 

.0026 

15,100 

3 

.00205 

8,500 

4detached 

RINGS  ALL  DETACHED. 


2  detached 

5.1529 
7.15645 

8  detached 

406  INTERNAL   8TBAIN8   IN   5-INCH   B.  F,   GUN   TUBES. 

Muzzle  Slice. 

Interior  diameter,  4".275.     Exterior  diameter,  8". 60. 
Original  diameter  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

I 
Mean.     1 

1 

Inches. 
4.4848 
5.1601 
7.1586 
8.4480 

Inches. 
4.4384 
6.1616 
7.1600 
8.4814 

Inches. 

4.4866 

6.16065 

7.1593 

8.4872 

2 _ 

3      .                            ..           

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  det&ched 

Inches. 
4.4414 
6.1495 
7. 1575 
8.4820 

Inches. 
4.4425 
5.1511 
7.1696 
8.4331 

Inches. 
4.44195 
5.1508 
7.1685 
8.4330 

2 

3:::::::::::::::::::::::::::::::::::::::::.: 

4  detached 

RINGS  ALL  DETACHED. 


2  detached  . 
8  detached  . 


5.ia21 
7.1669 


6.1537 
7. 1570 


5.1629 
7.13645 


Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached- 

Inches. 
+.0066 
.0006 
-.0011 
-.0101 

Inches. 
+.0041 
-.0005 
-.0006 
+.0017 

Inches. 

+.00535 

-.00066 

-.0008 

-.0042 

2in8]ice 

Sinslice     

4  detached 

SECOND  TO  THIRD  PHASE. 


^ 


2  detached  . 

3  detached  , 


+.0026 
-.0016 


+.0026 
-.0025 


+.0026 
-.00205 


FIRST  TO  THIRD  PHASE. 


2  detached  . 

3  detached  . 


+.0020 
-.0027 


+.0021 
-.0080 


+.002a') 


1^ 
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INTEENAL    STRAINS    IN   5-LNCH    B.   F.   GUN   TUBES.  407 

No.  11226  Bi. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 3.     Exterior  diameter,  10". 46. 


Rings. 


1  I 

I  I  Strains. 

Present 
mean 
I  diameters.  > 
I  Tension 


L 


i 

1 

'  Infhes. 
1   4  4624 

2 

5.4985 

3 

8.7533 

1  4 

10.2993 

Compres- 
sion. 


Stresses  per  square 
inch. 


Inch, 


.00825 
.00405 


Inch. 
.00476 
.00276 


Tension. 


founds. 


11,100 
11,800 


Compres- 
sion. 


Pounds. 
81,900 
15,000 


Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice  5". 34.     Exterior  diameter  8". 9. 


Rings. 


1  detached. 


I    4  detached. 


Present 

mean 

diameters. 


Inches. 
4.46715 
6.49715 
8.75235 
10.29525 


strains. 


Stresses  per  square 
inch. 


Tension. 


C«X^  !   Tension. 


Compres- 
sion. 


Inch. 
".'6628* 


Inch. 


Pounds. 


.0041 


7,800 


Pounds. 
'"'22*466" 


RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


5.50125 
8.7500 


408  INTERNAL   STRAINS   IN   5-INCH   R.  F.  GUN   TUBES. 

Breech  Slice. 

Interior  diameter,  4". 3.     Exterior  diameter,  10". 46. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.4639 
5.5019 
8.7522 

10.3028 

Inches. 
4.4609 
5.4951 
8.7544 

10.2958 

Inches. 
4.46^ 
5.4985 
8.7533 

2 

3 

4 

10.2993 

Rings  1  and  4  detached,  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 

4.4688 

5.5007 

.     8.7514 

10.8009 

Inches. 
4.4665 
5.4936 
8.7533 

10.2896 

Inches. 
4.46715 
5.49715 
8.75235 
10.29525 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

1                   1 
5.5060 

5.4975 
8.7509 

5. 50125    1 

Sdetached 

8.7492 

8.75006 

Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached ^ 

Inch. 

+.0049 

-.0012 

-.0008 

-.0019 

Inch. 

+.0046 

-.0015 

-.0011 

-.0062 

Inch. 
+.00475 
-.00136 
—.00095 

2  in  slice 

3  in  slice 

4  detached 

.00405 

SECOND  TO  THIRD  PHASE. 


2  detached . 

3  detached . 


+.0043 
-.0022 


+.0 


.0024 


+.0041 
-.0023 


FIRST  TO  THIRD  PHASE. 


2  detached . 

3  detached . 


+.0031 
-.0080 


+.0024 
-.0085 


+.00276 
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INTEBKAL   STBAINS   IN   5-INCH   R.   F.   G0N   TUBES.  409 

No.  11226  Bi. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  25.     Exterior  diameter,  8".  60. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tenalon. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inehe$. 
4.4040 
5.1464 
7.1446 
8.4848 

Inch. 

Inch. 
.0040 
.00415 

P<nMds. 

Pounds. 
27.200 
24,200 

2 

8 

00825 

18,600 
11,200 

4 

.00815 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  6  .00.     Exterior  diameter,  7".  3. 


itn] 


Rings. 

Present 

mean 

diameters. 

strains.                   Stresses^^^r  square 

1 

Tension. 

Co-5-     Ten.ion.      Compre.. 

1  detached 

Inches. 
4.4080 
5.14606 
7.1445 

1 
Inch.            Inch. 

Pounds. 

Pounds. 

2 

.0045 

26,200 

8 

.00815 

13.200 

4  detached 

8.43165 

1 

RINGS  ALL  DETACHEI>. 


2detached 

5.15055 
7.14185 

1 

Sdetached 

410  INTEKNAL    STRAINS   IN   5-INCH   B.  F.   GUN   TUBES. 

Muzzle  Slice. 

Interior  diameter,  4".25.     Exterior  diameter,  8".60. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  

Inches. 
4.4042 
5.1476 
7.1462 
8.4889 

Inches. 
4.4088 
5.1452 
7.1440 
8.4857 

Inches. 
4.4040 
5.1464 
7.1446 
8.4848 

2                                         .                   

3 

4      .            .              .  .                 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B.         1 

Mean. 

1  detached 

iTiches. 
4.4080 
5.1472 
7.1451 
8.4286 

Inches.     \ 
4.4080    1 
5.1449 
7.1439 
8.4347 

Inches. 

4.4080 

5.14605 

7.1445 

8.43165 

2 

3 

4  detached 

RINGS    ALL  DETACHED. 


2  detached. 

3  detached. 


.1       5.1510 
7.1425 


5. 1501 
7.1402 


5.15065 
7. 14185 


Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0088 

—.0004 

—.0001 

-.0063 

Inch. 

+.0042 

—.0003 

—.0001 

—.0010 

Inch. 
+.0040 
—.00035 
-.0001 
—.00815 

2in8lice 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


'    2  detached  . 
I    3  detached  . 


.1       +.0038 
.,      —.0026 


+  .0052 
—.0037 


+.0045 
—.00815 


FIRST  TO  THIRD  PHASE. 


2  detached  . 

3  detached  . 


+.0034 
—.0027 


+.0049 


+.00415 
—.00325 


c^ 


II 


7a.4^e 


!<_.     jA7d^ 
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nn^EBNAL   8TBAIKS   IN   5-INCH   R.  F.   GUN   TTJBE8.  411 

No.  11226  B,. 
(Second  treatment.) 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 
Interior  diameter  of  slice,  4". 75.     Exterior  diameter.  10".46. 


s^A. 


-L£ 


Rings. 

Present 
,     mean 
'  diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 
Inch. 

Compres- 
;      sion. 

1 
Tension.   !  ^^on^ 

1 

Inches. 
4.9113 

Inch. 
.0046 
.0039 

Pounds.    ,    Founds. 
28,100 

2 

3 

6.6390 

9.6444 

1       20,700 

.00416 
.00106 

12,900     

4 

1      10.3013 

3,100    1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5", 6.     Exterior  diameter,  9". 8. 


Rings. 

Present 
mean 

Strains. 

1 

stresses  per  square  " 
inch. 

Tension.      ^^^^  1 

Tension,  i  ^ST" 

1  detached 

Inches. 
4.9169 
5.6377 
9.64365 
10.30025 

Inch,            Inch. 

Pounds. 

Pounds. 

2 

.0062     - 

27,700 

3 

.0033    '.      

10,300 

4  detached 

:!^.. :::::::::::: 

■ 

i 

RINGS  ALL  DETACHED. 


2  detached  . 
8  detached  , 


5.6429 
9.64025 


412  INTERNAL    8TRAIN8    IN   5-INCH   R.  F.   GUN   TUBES. 

Breech  Slice. 

Interior  diameter,  4". 75.     Exterior  diameter,  10".46. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.9106 
5.6885 
9.6483 

10.9040 

Inches. 
4.9120 
5.6395 
9.6405 

10.2986 

Inches. 
4.9113 
5.6390 
9.6444 

2 

3 

4 

10. 3013 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

Idetached 

Inches. 
4.9151 
5.6371 
9.6472 

10.8066 

Inches. 
4.9167 
5.6383 
9.6399 

10.2919 

Inches. 
4.9159 

2 

5  6377 

3 !...! 

9.64355 

4detached 

10  8002 

RINGS  ALL  DETACHED 

, 

2  detached 

5.6482 
9.6453 

5.6426 
9.6352 

5.6429 
9.64025 

8  detached 

Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean, 

Idetached 

Inch. 

+.0045 

-.0014 

-.0011 

+.0046 

Inch. 

+.0047 

-.0012 

-.0006 

-.0067 

Inch. 
+.0046 
-.0013 
00085 

2  in  the  slice 

3  in  the  slice 

4  detached 

00105 

SECOND  TO  THIRD  PHASE. 


1    2detached 

+.0061 
-.0019 

+.0043 
-.0047 

+.0052 
-.0033 

3  detached 

FIRST  TO  THIRD  PHASE. 


2  detached 

+.0047 
—.0080 

+.0031 
-.0068 

+.0089 
-.00415 

8  detached 

c^ 


K- 


s.s/ 


4^^^? 
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INTERNAL    STRAINS    IN   5-INCH   R.    F.   GUN   TUBES.  413 

No.  11226  B,. 
(Second  treatment.) 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  27.     Exterior  diameter,  8".  61 


Rings. 

Present 

mean 

diameten. 

Strains. 

StresBes  per  square 
inch. 

Teflon.   !  C<SJ,^ 

1 

Tension. 

I 
Compres- 
sion. 

1 

Iwhes. 

4.43045 

5.1464 

7.1342 

8.4462 

\ 

Inch.      ;      Inch. 
.00465 

Poundt. 

Poundt. 
30,800 
9,000 

.     2       

1        .00155 

'     3                                           

.00185    ! 

7,800 
900 



'  S::::::::::. .:....: 

.00025     

i 

1 

1 
\ 

Bings  1  and  4  detached;  rines  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5  .00,     Exterior  diameter,  7". 


J    t 


Rings. 


Present 

mean 

diameters. 


Strains. 


stresses  per  square 
inch. 


i    Tension,  j  ^^^^  \   Tension.  '  C^Jf  PJ^s- 


1  detached  . 

2 

8 

4  detached  . 


Inches. 

4.4850 

5.1456 

7.18855 

8.44595 


1       Inch. 

Inch. 

Poundt. 

PoufuU. 

.00245 

14,300 

1       .6612 

5,000 

1 

1                     1 

RIK08  ALL  DETACHED. 


1    2detached 

\     5.14796 
7.18255 

1 

3  detached 

414  INTEENAL   8TBAIN8   IN   5-INCH   R.  F.   GUN   TUBES. 

Muzzle  Slice. 

Interior  diameter,  4".  27.     Exterior  diameter,  8".61. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diametere. 

A. 

B. 

Mean. 

1 

Inches. 
4.4807 
5.1449 
7.1311 
8.4404 

Inches. 
4.4302 
5.1479 
7. 1378 
8.4520 

Inches. 

4.43045 

5.1464 

7.1342 

8.4462 

2             

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.4350 
5.1438 
7.1302 
8.4483 

Inches. 
4.4350 
5.1472 
7.1369 
8.4436 

Inches. 
4.4850 
5. 1455 
7.13356 
8.44595 

2 

3  .                

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


5.1463 
7.1284 


5.1496 
7.1363 


5.14796 
7.13285 


Muzzle  strains  released. 


Rings. 

Diameters. 

Mean. 

A. 

B.         1 

1  detached 

Inch. 

+.0043 

-.0011 

-.0009 

+.0079 

Inch.       1 
+.0048    1 
-.0007    , 
-.0004    1 
-.0084    , 

Inch 
+.00455 
-.0009 
-.00065 
-.00025 

2  In  the  slice 

3  in  the  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached  . 

3  detached  . 


+.0026 
-.0018 


+.0024 
-.0006 


+  .00245 
-.0012 


FIRST  TO  THIRD  PHASE. 


2  detached  . 

3  detached 


+.0014 
-.0027 


+.0017 
—.0010 


+  .00155 
-.00185 


•py 


\ 


'ro,j^C9%f 


»'^  a      M 
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INTEBNAL   8TBAINS   IN   5-INCH   R.   F.   GUN   TUBES.  415 

No.  11226  B,. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

'       SLICE    INTACT. 

Interior  diameter  of  slice,  4". 26.     Exterior  diameter,  10". 495- 


Stntlns. 


Rings. 


,    Present 
I      mean 
diameters. 


Stresses  per  sqoare 
inch. 


Tenrion.  |  Coj^  j  Tenrton.  \  ^^^ 


I 


I 


Inches. 

1 1      4.44085    L 

2 1      6.4960      1. 

8 1      8.7573 

4 1    10.27385 


Inch.      '      Inch. 

I        .0043 

I        .00346 

.00456 

.00296 


Pounds.       Pounds. 

'       29,000 

I       18,800 

16,600    I 

8,600    t 


Rings  1  and  4  detached;  rin^s  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  6  .34.     Exterior  diameter,  8". 9. 


Present 

mean 

diametere. 

Inches. 
4.44465 
5.49495 
8.75685 

10.2709 

Strains. 

stresses  per  square 
inch. 

Tension. 
Inch. 

'  Ck>mpre8- 
*      slon. 

Tension.      "^^^^^ 

1  detached. 
2 

1      Inch. 
1 

Pounds.    '    Pounds. 

j         .0045 

24,600 

8 .--- -- 

.0041 

14,000    ' 

4  detached. 

RINGS  ALL  DETACHED. 


2detached 

5  49945          .... 

8  detached 

8.75275     

416  IKTEBNAL   STRAINS   IN  5-INCH   R.   F.  GUN  TUBES. 

Brekch  Slice. 

Interior  diameter,  4".  26.     Exterior  diameter,  10".495. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

DlameteiB. 

A. 

B. 

Mean. 

1 

Inches. 
4.4406 
6.4989 
8.7626 

10.2677 

Inches. 
4.4899 
6.4931 
8.7620 

10.2800 

Inches. 
4.44035 
6.4960 
8.7673 
10.27385 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.4462 
6.4961 
8.7623 

10.2561 

Inches, 
4.4481 
6.4918 
8.7614 

10.2867 

Inches. 
4.44466 
6.49496 
8.76686 
10.2709 

3 

8 

4detached 

RINGS  ALL  DETACHED. 


2  detached 

6.6012 
8.7486 

6.4977 
8,7670 

5.49945 
8.76275 

3  detached 

Breech  strains  released. 


RingB. 

Diameters. 

A.         I         B.         ;     Mean. 

i                    .                    1 

Idetached 

1                    ' 
Inch.      t       Inch.             Inch. 
+.0054    ,       +.0032         +.0048 
—  0008                0018              00105 

2  in  slice '".'.]*. 

81nslice 

—  0003     ,            0006               00046 

4  detached 

-.0126          +.0067    '     -.00296 

SECOND  TO  THIRD  PHASE. 


2  detached 

^  0081 

+.0069 
-.0044 

+  .0046 
-.0041 

8  detached 

_  OAfM 

FIRST  TO  THIRD  PHASE. 


2  detached 

+.0028 
-.0041 

+.0046         +.00845 
-.0060    1     -.00466 

8  detached 

<^ 


Y- 


-^-1 


s!e/ 
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INTERNAL   STRAINS    IN   5-INCH    R.    F.   GUN   TUBES.  4l7 

No.  11226  B,. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4".  23.     Exterior  diameter,  8".  61. 


RingK. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 
Inch. 

Compres- 
sion. 

Inch. 
.0089 
.00285 

Tension. 

Compres- 
sion. 

1 

Inches. 

4.4293 

5.1492 

7.14795 

8.45265 

Pmtnds. 

Ptyunds. 
26,400 
13,700 

2 

8 

.00825 

is,  600 

4 

.0048 

15,300 

Rings  1  and  4  detac^hed;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5  .00.     Exterior  diameter  7".  3. 


1 

Present 
Rings.                               mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compre»- 
sion. 

Tension. 

Compres- 
sion. 

Inches. 
1  detached 4  43S2 

Inch. 

Inch. 

Founds. 

Pounds. 

2 6.1480 

S 7  1471 

.00366 

20,700 

.0024 

10,100 

4detached 8.46095 

RINGS  ALL  DETACHED. 


2detached 

5.15166 
7.1447 

8  detached 

: 

H.  Doc.  800- 


-27 


418  INTERNAL   8TBAIN8   IN   5-INOH   R.  F.   GUN   TUBES. 

Muzzle  Slice. 

Interior  diameter,  4". 23..    Exterior  diameter,  8".61. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.4801 
6.1524 
7.1509 
8.4632 

Inches. 
4.4286 
6.1460 
7.1450 
8.4621 

Inches. 

4.4298 

5.1492 

7.14796 

8.45265 

2 

8 

4 ; 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


RlUgK. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.4841 
5.1513 
7.1502 
8.4507 

Inches. 
4.4323 
5.1447 
7.1440 
8.4682 

Inches. 
4.4882 
6.1480 
7.1471 
8.45696 

2 V 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.1666 
7.1477 

5. 1476 
7.1417 

5.15155 
7.1447 

3  detached 

Muzzle  8trd,ins  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

Idetached 

Inch. 
+.0040 
-.0011 
-.0007 
-.0026 

Inch. 
+.0088 
-.0018 
-.0010 
+  .0111 

Inch. 
+.0089 
-.0012 
-.00085 

+.0043 

2  in  slice 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2detached 

+.0043 
-.0025 

+.0028 
-.0028 

+.00855 
-.0024 

Sdetached 

FIRST  TO  THIRD  PHASE. 


2  detached. 
Sdetached. 


+.0032  +.0015         +.00285 


o? 


w 


70jS0 


Jl 
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IKIEBKAL   STRAINS   IK  S-INCH   B.    IT.    GUN    TUBES.  419 

No.  11226  B,. 
Second  treatment. 

BbEEGH   SlilOE. 

State  of  internal  strains  and  stresses  at  different  pliases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  75.     Exterior  diameter,  10". 50. 


s^ji. 


Rlng«. 

Present 

mean 

diameten. 

Strains. 

Stresses  per  square 
inch. 

Tendon. 

Compres- 
sion. 

Tension. 

1 
Compres- 
sion. 

1 

Inehea. 
4.90065 
5.6447 
9.6406 
10.83605 

Inch. 

Inch. 
.0049 
.00485 

Pounds. 

PoundB, 
30,000 
23,100 

2 

s 

.6683 
.00225 

10,800 
6,500 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5".  5.     Exterior  diameter,  9". 8. 


Present 

mean 

diameters. 

Strains. 

Stresses  per  square 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inehet. 
4.90555 

5.6484 

9.6402 

10.8888 

Inch. 

Inch. 

Pmtnda. 

Pounds. 

2 

.00665 

80,000 

8 

.0027 

8.400 

4  detached 

1 

RINGS  ALL  DETACHED. 


2  detached 

5.64906 
9.6876 

Sdetaehed    

420  INTEBNAL   STRAINS    IN   6-INCH    R.   F.  GUN   TUBK8. 

Bkeech  Slice. 

Interior  diameter,  4".  76.     Exterior  diameter,  10".  60. 
Original  diameter  of  rings  in  the  slice. 


Rings. 

Diameten. 

A. 

B. 

Moan. 

1... : 

Iwhet. 
4.8992 

5.6484 
9.6440 
10.8355 

Inehei, 
4.9021 
5.6460 
9.6876 

10.8866 

Incha. 
4.90065 

2 

5.6447 
9.6408 
10.88606 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9044 
5.6420 
9.6482 

10.8860 

Inchea. 
4.9067 
5.6448 
9.6872 

10.8816 

Ineha. 
4.90655 

6.6484 
9.6402 
10.8888 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.6486 
9.6480 

5.6496 
9.6820 

6.64806 

9.6875 

Sdetached 

Breech  strains  released. 


Rings. 

Diameters. 

Mean. 

A. 

B. 

1  detached 

Inch, 
+.0062 
-.0014 
-.0008 

+.0006 

IndL 

+.0046 

-.0012 

-.0004 

-.0060 

+.0048 
-.0018 
-.0006 

-.00226 

2in8lice 

8  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

+.0065 

—.0002 

+.0048 
-.0062 

+.00666 

—.0027 

Sdetached 

FIRST  TO  THIRD  PHASE. 


2  detached 

+.0061 
-.0010 

+.0086 
-.0066 

+  S2P 

-.0088 

Sdetached 

s.e^ 
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IITTEBNAL   STRAINS   IN   5-INOH    R.   F.    GUN   TUBES.  421 

No.  11226  Bj. 
(Second  treatment.) 
Muzzle  Slice. 
State  of  internal  strains  and  sti'esses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  24.     Exterior  diameter,  8". 62. 


RingH. 

Preaent 

mean 

diuneten. 

Strains. 

Stresses  per  sqnare 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  

Inckn, 

4.SOT5 

5.14606 

7.1804 

8.46066 

Inch, 

Inch, 

.00415 

.0006 

FwknA*, 

FwLndA 

28,800 

8,400 

2          

s 

.0017 
.0006 

7,100 
2,100 

4       

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  6  ".00.     Exterior  diameter,  7  ".3. 


J   £ 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached       

Inches. 

4.40166 

5.14485 

7.1298 

8.46805 

InOi. 

InOi. 

FownOA. 

Pounds. 

2 ^ 

8                     

.0018 

7,600 

.0011 

4,600 

1 

RINGS  ALL  DETACHED. 


2detached       

5.14665 
7.1287 

Sdetached 

422         internal  8tbainb  in  5-inch  k.  f.  gun  tubes. 

Muzzle  Slice. 

Interior  diameter,  4". 24.     Exterior  diameter,  8".62. 
Original  diameters  of  rings  in  the  slice. 


Bings. 

Diameten. 

A. 

.     B. 

Mean. 

1 

Inches. 
4.8962 
5.1427 
7.1818 
8.4760 

Inches. 
4.4018 
5.1474 
7.1296 
8.4641 

Inches. 

4.8976 

5.14606 

7.1804 

8.40966 

2 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.3974 
5.1421 
7.1810 
8.4686 

Inches. 
4.4069 
5.1466 
7.1286 
8.4694 

Inches. 

4.40166 

5.14486 

7.1298 

8.46896 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


5.1438 
7.1297 


5.1475 
7.1277 


5.14665 
7.1287 


Muzzle  strains  released. 


Rings. 

Diameten. 

A. 

B. 

Mean. 

Idetached 

Inch. 

+.0042 

-.0006 

-.0008 

-.0066 

Inch. 
+.0041 
-.0008 
—.0009 

+.0053 

Inch. 
+.00416 
—.0007 
-.0006 
-.0006 

2  in  slice 

Sinslioe 

4detached 

SECOND  TO  THIRD  PHASE. 


2  detached  . 
8  detached  . 


+.0017 
-.0018 


+.0009 
-.0009 


+.0018 
-.0011 


FIRST  TO  THIRD  PHASE. 

2  detached 

+.0011 
-.0016 

+.0001 
-.0018 

+.0006 
-.0017 

8detached 

m      I 
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INTERNAL    STRAINS    IN    6-INOH   R.   F.   GUN   TUBES.  423 

No.  11249  B^. 
Breech  Suloe. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".75.     Exterior  diameter,  10".47. 


^^i 


Present 

Strainn. 

Stresses  per  square 
inch. 

Klllgll.                                             1          lUtSKU 

diametenu 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inche$. 
4.90546 
6.65096 
9.64805 
10.2388 

Inch. 

Inch. 
.0066 
.0019 

Pounds. 

PoundM. 
34,200 
10,100 

2 

3 

.0038 
.00415 

10,800 
12.200 

4 

Bings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6°'. 50.     Exterior  diameter,  9".80. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Streases  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.91106 
5.64946 
9.64195 
10.22966 

Inch, 

Inch. 

Powndg. 

Pwrnds. 

2 

.0084 

18,100 

3 

.him  ' 

6,800 

4detached 





RINGS  ALL  DETACHED. 


2  detached 

6.65286 
9.63976 

Sdetached 

424  INTERNAL   STRAINS    IN   5-INCH    R.   F.   GUN   TUBES. 

Breech  Slice. 

Interior  diameter,  4".75.     Exterior  diameter,  10".47. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.9066 

6.6688 
9.6480 
10.2409 

Inches. 
4.9068 
6.6481 
9.6431 

10.2267 

Inches. 

•4.90646 
6.66096 
9.64806 

10.2838 

2 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

■ 

A. 

B. 

Mean. 

Idetached 

Inches. 
4.9114 
6.6626 
9.6420 

10.2416 

Inches. 
4.9107 
6.6464 
9.6419 

10.2177 

Inches. 
4.91106 
6.64946 
9.64196 
10.22966 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

6.6661 
9.6104 

6.6606 
9.6891 

6.66286 
9.68976 

3  detached 

Breech  strains  released. 


Rings. 

Dlameteis. 

A. 

B. 

Mean. 

Idetached 

Inch. 

+.0068 

-.0018 

-.0010 

+.0007 

Inch. 

+.0064 

-.0017 

-.0012 

-.0090 

Inch. 
+.0056 
-.0016 
-.0011 
-.00416 

2inBllce 

8in8lice 

4detached 

SECOND  TO  THIRD  PHASE. 


2detached ... 

+.0026 
-.0016 

+.0042 
-.0028 

+.0064 
-.0022 

8  detached 

FIRST  TO  THIRD  PHASE. 


2detached 

+.0013 
-.0026 

+.0026 
-.0040 

+.0019 
-.0033 

3  detached 

c?5' 
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INTSBNAL    STRAINS   IK   5-INOH    R.   F.   GUN    TUBES.  425 

No.  11249  Bj. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intaot. 
Interior  diameter  of  slice,  4". 22.     Exterior  diameter,  8". 72. 


Rings. 

Present 
meftn 

Sinim. 

Stresses  per  square 
inch. 

Tension. 

CcMBipres- 
don. 

Tension. 

Compres- 
sion. 

1 

Ineha. 

4.87666 

6.14606 

7.1647 

8.6607 

Inch. 

Inch. 
.0088 
.00016 

PoumU. 

Pounds. 

26,000 

000 

2 

3 

.00126 
.00176 

6,200 
6,100 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  6  .00.     Exterior  diameter,  7". 3. 


1    i 


%r3 


Bings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Idetached 

Inches. 
4.88046 
6.1440 
7.1589 
8.64806 

IncK 

Inch. 

Pounds. 

Pounds. 

2 

.0012 

7,000 

8 

.00046 

.1000 

4d6tached 

, 

RINGS  ALL  DETACHED. 


2detached 

6.1462 
7.16846 

Sdetacbed 

426         mrxRKAL  strains  in  5-inch  r.  f.  gun  tubes. 

Muzzle  Smce. 

Interior  diameter,  4".  22.     Exterior  diameter,  8". 72. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.8760 
6.1409 
7.1648 
8.6488 

Inches. 
4.8788 
6.1432 
7.1546 
8.5681 

Inches.     1 

4.87666 

6.14605 

7.1547 

8.6607 

2 

2 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

A. 

Tnehes. 
4.3789 
6.1459 
7.1642 
8.5425 

Diameten. 

B. 

Mean. 

1  detached 

Inches. 
4.8820 
5.1421 
7.1586 
8.5554 

Inches. 

4.88045 

5.1440 

7.1539 

8.54896 

2 .           

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached '.. 

5.1466 
7.1540 

5.1439 
7.1529 

h.  1452 
7.16845 

Sdetached 

Muzzle  strains  released. 


1  detached. 

2  in  slice. . . 
8  in  slice... 
4  detached. 


Rings. 


Inch. 

+.0039 

-.0010 

-.0006 

-.0058 


Diameters. 


Inch. 
+.0087 
-.0011 
-.0010 
+.0023 


SECOND  TO  THIRD  PHASE. 


Mean. 


Inch. 
+.0088 
-.00105 
-.0006 

-.00176 


2  detached 

+.0006 
—.0002 

+.0018 
-.0007 

+.0012 
-.00046 

Sdetached 

FIRST  TO  THIRD  PHASE. 

2  detached 

-.0004 
-.0008 

+.0007 
-.0017 

+.00016 
-.00125 

Sdetached 
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INTERNAL   STRAINS   IN   5-INCH    R.   F.   GUN   TUBES.  427 

No.  11249  Bi. 
Second  treatment. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  diffeieat  nhaseB  of  the  slice. 


SLICE   INTACT. 

Interior  diameter  of  slice,  4". 76.     Exterior  diameter,  10".47. 


^   * 


RingH. 

Prawnt 

mean 

di&meteni. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
4.90686 
6.6607 
9.6613 
10.2644 

Inch, 

Inch. 

.00675 

.00815 

Pounds. 

Pounds. 
86,200 
16,700 

2 

8 

.0084 
.00275 

10,600 
8,000 

4 

Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5".  60.     Exterior  diameter,  9". 8. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.9116 
6.65896 
9.6602 
10.26165 

Jfieft. 

Inch. 

Pounds. 

Pounds. 

2 

.0049 

26,000 

8 

.0023 

7,100 

4  detached 

RINGS  ALL  DETACHED. 


2detached 

6.66886 
9.6579 

Sdetached 

428  INTERNAL   STRAINS   IN   5-INCH   R.   F.   GUN   TUBES. 

Breeoh  Slice. 

Interior  diameter,  4".76.     Exterior  diameter,  10".47. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Indies. 
4.9056 
6.6682 
9.6621 

10.2628 

Inches. 
4.9062 
5.6682 
9.6605 

10.2660 

Inches. 
4.90665 

2 

5.6607 
9.6613 
10.2644 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

Inches. 
4.9109 
6.6611 
9.6610 

10.2670 

B. 

Mean. 

1  detached 

Inches. 
4.9123 
5.6668 
9.6594 

10.2663 

Inches. 
4.9116 
5.65895 
9.6602 
10.26166 

2 '               

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.6667 
9.6582 

5.6610 
9.6576 

6.66885 
9.6579 

3  detached 

Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0054 

-.0021 

-.OOU 

+.0042 

Inch. 

+.0061 

-.0014 

-.0011 

-.0097 

Inch. 
+.00675 
-.00175 
-.0011 
-.00276 

2  in  slice 

8  In  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0056 


+.0042 
-.0018 


+.0049 


FIRST  TO  THIRD  PHASE. 


2  detached. 
8  detached. 


+.0066 
-.0089 


+.0028 


+.00815 
-.0034 
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IWTEBNAL   STRAINS    IN   5-INCH    R.   F.   GUN    TUBES.  429 

No.  11249  B,. 
Second  treatment. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4". 23.     Exterior  diameter,  8".75. 


RlngH. 

Present 

mean 

diameten. 

Sirains. 

Sfcroaaefl  per  square 
inch. 

Tension. 

Compree- 
sion. 

Tension. 

Compras- 
Blon. 

1 

Inehe9. 

4.8964 

6.1600 

7.16796 

8.5659 

Inch, 

Inek, 
.0048 
.00155 

Pounds. 

Foundt. 
82,700 
9,000 

2 

8 .  .. 

.00206 

8,600 

4 

.6614 

4,900 

Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5".     Exterior  diameter,  7".3. 


i  i 


Rings. 

Present 
mean 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Idetached       

Indust. 

4.4012 

6.15906 

7.1678 

8.6678 

Inch. 

Inch, 

Fimnd9. 

Poundt, 

2 

.0026 

14,500 

8 

.0014 

6,900 

4detached 

RINQS  ALL  DETACHED. 


2detached     

6.16165 
7.1660 

Sdetached 

430  DTTBBNAL   STRAINS   IN   6-INOH   E.  F.  GUN   TUBES. 

Muzzle  Slice. 

Interior  diameter,  4". 23.     Exterior  diameter,  8". 76. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diametera. 

A. 

B. 

Mean. 

1 

Inches. 
4.8924 
5.1606 
7.1708 
8.5640 

jiiicnes. 
4.4004 
5.1594 
7.1656 
8.5678 

Inches. 

4.8964 

5.1000 

7.16795 

8.6659 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.3972 
5.1597 
7.1696 
8.6664 

Inches. 
4.4052 
5.1584 
7.1650 
8.5682 

Inches. 

4.4012 

5.16905 

7.1678 

8.5678 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


2detached      

5.1614 
7.1690 

5.1617 
7.1628 

5.16155 
7.1659 

3  detached 

Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

B, 

Mean. 

1  detached 

Inches. 
+.0048 
-.0009 
-.0007 
+.0024 

Inches. 
+.0048 
-.0010 
-.0006 
+.0004 

Indies. 
+.0048 
—.00095 
-.00065 

+.0014 

2  in  slice 

3  in  slice -. 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached  . 

3  detached  . 


+.0017 
-.0006 


+.0088 
-.0022 


+.0025 
-.0014 


FIRST  TO  THIRD  PHASE. 


2  detached  . 
8  detached  . 
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UrrXRNAL  8TBAIKS  IK  6-INOH   B.  F.  QXTN  TUBES.  431 

No.  11249  B,. 
Bbeegh  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4".  74.     Exterior  diameter,  10".  495. 


^-1 


RlDSB. 

Preflent 

mean 

diameten. 

StndnB. 

StresMs  per  aqnare 
inch. 

Tension. 

Compies- 
don. 

Tendon. 

Compres- 
Blon. 

1 

Indigg. 
4.8978 
6.6368 
9.6468 

10.8211 

Inch, 

Inch, 

.00686 

.00266 

Pounds. 

Pounds. 
82,800 
14,100 

2 

3 

.00196 
.0010 

6,100 
2,900 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6". 60.     Exterior  diameter,  9".  80. 


J  £ 


BlngB. 

Preeent 

Strains. 

Strenes  per  square 
inch. 

mean 
diameten. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

JltcnKm, 
4.90265 
5.68685 
9.6459 
10.8201 

IndL 

Inch. 

Pounds. 

Pounds. 

2             



.0041 

21,880 

3 

.00106 

8,800 

4detached 

RINQS  ALL  DETACHED. 


2  detached 

5.68946 
9.64486 

8  detached 

432  INTEBNAL   8TBAIKB   IN   5-INCH   B.  F.  GUN   TUBES. 

Bbeegh  Slice. 

Interior  diameter,  4:".74:.     Exterior  diameter,  10".4:96. 
Original  diameter  of  rings  in  the  slice. 


Blngs. 

Diameten. 

A. 

B. 

Mean. 

1 

Inches. 
4.8996 
6.6890 
9.6477 

10.8177 

Inches. 
4.8960 
6.6346 
9.6469 

10.3245 

Inches. 
4.8078 
6.6868 
9.6468 

10.3211 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameten. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9064 
6.6376 
9.6469 

10.3246 

incnctf. 
4.8999 
6.6332 
9.6449 

10.3166 

Inches. 
4.90266 
6.6868ft 
9.6469 
10.8201 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2detached 

6.6416 
9.6461 

6.6874 
9.6446 

5.68946 
9.64486 

Sdetached 

Breech  strains  released. 


Rings. 

Dlametera. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0068 

-.0015 

-.0008 

+.0069 

IndL 

+.0049 

-.0014 

-.0010 

-.0089 

Inch. 
+.00686 
-.00146 
-.0009 

-.0010 

2lnfillce 

8  In  slice 

4  detached 

SECOND  TO  TmRD  PHASE. 


2  detached 

+.0040 
-.0018 

+.0042 
-.0008 

+.0041 
-.00105 

8  detached 

FIRST  TO  THIRD  PHASE. 


2  detached. 
8  detached. 


+.0026 
-.0026 


+.0028         +.00266 
-.0018         -.00196 
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INTERNAL   STRAINS   IN   6-INCH   R.   F.  GUN   TUBES.  433 

No.  11249  B,. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4".236.     Exterior  diameter,  8".820. 


/^JL 


mr 

!:    1 

Rlngii. 

Present 

mean 

dUmeten. 

Stzaina. 

Stresses  per  square 
Inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inehet. 

4.89666 

6.1643 

7.1668 

8.64176 

Inch, 

Inch. 

.00415 

.00096 

Pottnds. 

Bounds. 

28,800 

5,500 

2 



8 

.00116 
.00166 

4,800 
5,700 

4 

Rings  1  and  4  detached;  rin^s  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  "5°.  00.     Exterior  diameter,  7".  3. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 
Inch. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 

4.4007 

6.1686 

7.16666 

8.6401 

Inch, 

Pounds. 

Ptmnds. 

2 



.00166 

9,600 

8 

.0009 

3,766 

4detached 

'i         '           j 

RINGS  ALL  DETACHED. 


2detached                

6.16626 
7.16466 

3  df^tachiMl 

H.  Doc.  300 2 


434  INTERNAL   STRAINS   IN   5-INCH   R.  F.  GUN   TUBES, 

Muzzle  Slice. 

Interior  diameter,  4".  235.     Exterior  diameter,  8". 820. 
Original  diameters  of  rings  in  the  slice. 


- 

Rings. 

Dluneten. 

A. 

B. 

Mean. 

1 

Inches. 
4.8961 
5.1517 
7.1575 
8.6447 

Inches. 
4.8970 
5.1569 
7.1541 
8.6888 

Inches. 
4.89665 
5.1548 
7.1568 
8.64175 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Sings. 

Diameters. 

A. 

B. 

Mean. 

Idetached 

Inches. 
4.4000 
5.1510 
7.1574 
8.6405 

Indtes. 
4.4014 
5.1562 
7.1587 
8.6397 

Inches. 

4.4007 

5.1686 

7.15555 

8.6401 

2 

s! :...:: ::::::.::.:..:.::::::::.:....:;:::::::: 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.1520 
7.1665 

5.1585 
7.1528 

5.15525 
7.15465 

8  detached 

Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

Idetached 

Inch. 

+.0089 

-.0007 

-.0001 

-.0042 

Inch. 

+.0044 

-.0007 

-.0004 

+.0009 

Inch. 
+.00415 
-.0007 
-.00025 
-.00165 

2  in  slice 

8  in  slice 

4det(.chod -- 

SECOND  TO  TmRD  PHASE. 


2detached 

+.0010 
—.0009 

+.0028 
-.0009 

+.00165 
-.0009 

3  detached 

FIRST  TO  THIRD  PHASE. 

2  detached 

+.0008 
-.0010 

+.0016 
-.0018 

+.00095 
-.00115 

d  detached    .          
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INTERNAL   8TBAIN8   IN   5-INCH    B.   V.   OUN   TUBES.  435 

No.  11272,  B^. 
Breeoh  Suce. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4". 76.     Exterior  diameten  10".485. 


J' 


Blng^ 

Present 

mean 

diameten. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Incheg. 
4.92005 

Inch, 

Inch. 

.00625 

.0022 

Poundt, 

Pounds 
82,000 
11,700 

2 

5.63835 

3 

.0022 
.0029 

6,800 
8,400 

4 1     10.29Q0 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  6".50.     Exterior  diameter,  9".8. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.9253 
5.6871 
9.63505 
10.2961 

Inch. 

Inch, 

Pounds. 

Pounds. 

2 

.00845 

18,400 

8 

.00155 

4,800 

4  detached 

RINGS  ALL  DETACHED. 


2detached 

5.64065 
9.6885 

8  detached             

436        intebnal  strains  in  5-inoh  b.  f.  gun  tubes. 

Bbeeoh  Slice. 

Interior  diameter,  4".  76.     Exterior  diameter,  10".486. 
Original  diameters  of  rings  in  the  slice. 


BlngB. 

Dlameten. 

A. 

B. 

Mean. 

1 

Indies. 

6.6407 
9.6880 
10.8066 

Incha. 
4.9164 
6.6860 
9.6884 

10.2946 

IndM. 
4.92006 

6.68886 
9.6867 
10.2990 

2 

8:::::::::::::::::::::::::::::::::::::::::::::::..:;.: 

4 

Rings  1  and  4  detached,  rings  2  and  3  in  the  slice. 


BingB. 

Dlameten. 

A. 

B. 

Mean. 

1  detached 

IndM. 
4.9291 
6.6896 
9.6876 

10.2960 

Indna. 
4.9216 
6.6847 
9.6326 

10.2962 

4.9268 
6.6871 
9.68806 
10.2961 

2 

8 

4detached 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


6.6424 
9.6870 


6.6887 
9.6800 


6.64066 
9.6886 


Breech  strains  released. 


Rings. 

DiametezB. 

A. 

B. 

Mean. 

1  detached 

l+fl  1 

Indt. 

+.0061 

-.0018 

-.0008 

+.0017 

IndL 
+.00625 
-.00126 
—.00066 

-.0029 

2  In  slice 

8  in  slice 

4  detached 

SECOND  TO  TmUD  PHASE. 


2  detached 

+.0029 
-.0006 

+.0040 
-.0026 

+.00846 
-.00166 

8  detached 

FIRST  TO  THIRD  PHASE. 


2  detached  . 
8  detached  . 


+.0077 
-.0010 


+.0027 
-.0084 


+.0022 


c& 


^ 


S.^SiS 


^ 
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INTEJEtNAL   STRAINS  I^  5-INOH   B.  F.  GUN  TUBES.  437 

No.  11272  B,. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  IKTAOr. 

Interior  diameter  of  slice,  4".  276.     Exterior  diameter,  8".  586. 


BingB. 

Present 

mean 

dlameten. 

Stralnfl. 

Stresses  per  square 
Inch. 

Tension. 

CompTes- 
sion. 

Tension. 

Compres- 
sion. 

1 

4.42795 
6.1464 
7.1450 
8.4044 

Inch. 

Inch. 
.00325 
.0014 

iVwmfa. 

PoufuU. 
22,000 
8,200 

2 

3 

.0010 
.0017 

4,100 
6.100 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  6  .00.     Exterior  diameter,  7".3. 


J    I 


BingSL 

Present 

mean 

diametezB. 

Strains.                 Btiesses^^^r  square 

Tension. 

"^ssr  ^^<»^- 

Compres- 
sion. 

Idetached 

MChtMm 
4.4212 
5.1464 
7.1444 
8.4027 

Inch. 

Inch. 

BmndB. 

Powndt. 

2 

.0024 

14,000 

8 

.0004 

1,700 

4detached 

RINGS  ALL  DETACHED. 


2detaohed          

6.1478 
7.1440 

Sdetached 



438  INTEBNAL   STBAINS   IN   S-INOH   R.   F.   GUN   TUBES. 

Muzzle  Slice. 

Interior  diameter,  4".  276.     Exterior  diameter,  8".  585. 
Original  diameters  of  rings  in  the  slice. 


BingB. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.4260 
6.1466 
7.1468 
8.4087 

Inches. 
4.4809 
6.1478 
7.1478 
8.4001 

Inches. 

4.42795 

6.1464 

7.1460 

8.4044 

2 

3 

4 

Rings  1  and  4  detached.     Rings  2  and  8  in  the  slice. 


Rings. 

Dlameten. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.4284 
6.1446 
7.1459 
8.4029 

Inches. 
4.4340 
6.1462 
7.1429 
8.4026 

Inches. 
4.4S12 
6.1454 
7.1444 
8.4027 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

6.1470 
7.1468 

6.1486 
7.1417 

5.1478 
7.1440 

8  detached 

Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0084 

-.0009 

-.0004 

-.0058 

IndL 
+.0081 
-.0011 
-.0008 

+.0024 

Inch. 
+.00826 
-.0010 
-.0006 

-.0017 

2  in  slice 

SInblice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached  . 
8  detached  . 


+.0024 
+.0004 


+.0024 
-.0012 


+.0024 
-.0004 


FIRST  TO  THIRD  PHASE. 


2  detached  . 
8  detached  . 


+.0016 
.0000 


+.0018 
-.0020 


+.0014 
-.0010 


7<>.^^ 


Y—   4£:r^ 


Wc^ 


H  DocJ-OjCL.  56  1 


INTEBNAL   STRAINS   IN   5-INCH   B.   F.   OUN   TUBES.  439 

No.  11272  B,. 
Bbeegh  Suge. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SUGED  INTACT. 

Interior  diameter  of  slice,  4". 74.     Exterior  diameter,  10".46. 


jljL 


RingR. 

Praeent 

mean 

dUmeten. 

StniiiB. 

Stresses  per  sqnare 
inch. 

Tension. 

Comprefl- 
don. 

Tension. 

Comprefi- 
sion. 

Pounds. 
26,300 
14,600 

1 

Inches. 
4.90226 
5.65205 
9.6368 
10.29675 

Inch. 

Inch. 
.0043 
.00276 

Pounds. 

2 

8 

.0082 
.0010 

i6,666 

2,900 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5". 5.     Exterior  diameter,  9".8. 


Rings. 

Present 
mean 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Idetached 

IncJies. 
4.90655 

5.6609 
9.68605 
10.29575 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.0069 

20,700 

8 

.00245 

7,600 

4detached 

RINGS  ALL  DETACHBD. 


2detached 

5.6548      

Sdetached 

9.6336         

440  INTERNAL    STRAINS    IN   6-INOH   R.   F.   GUN   TUBES. 

Breech  Smce. 

Interior  diameter,  4". 74.    .Exterior  diameter,  10".46. 
Original  diameters  of  rings  in  the  slice. 


Rings. 


1 
2 
3 
4. 


Diameters. 


Inehea. 
4.9025 
5.6517 
9.6879 

10.2966 


B. 


Inchei. 
4.9020 
5.6824 
9.6867 

10.2999 


Mean. 


Ineha. 
4.90225 
5.66205 
9.6866 
10. 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

A. 

Diameters. 

B. 

Mean. 

1  detached 

Inches. 
4.9075 
6.6606 
9.6371 

10.2830 

Inches. 
4.9056 
6.6610 
9.6860 

10.8065 

Inches. 
4.90666 

6.6509 
9.68605 
10.29675 

2 

3 

4  detached 

RINGS  ALL  DBTACHED. 


2  detached 

6.6651 
9.6850 

5.6545 
9.6822 

6.6548 
9.6886 

3  detached 

Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

IndL 

+.0050 

-.0009 

-.0008 
-.0106 

Inch. 

+.0086 

-.0014 

-.0007 

+.0066 

Inch. 
+.0048 
-.00115 
-.00075 
-.0010 

2  in  slice 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached  . 

3  detached  . 


+.0048 
-.0021 


+.0065         +.0089 
-.0026         -.00246 


FIRST  TO  THIRD  PHASE. 


2  detached 

+.0084 
—.0029 

+.0021 
—.0065 

+.00275 
-.0082 

8  detached 

S.^7 
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INTEBNAL   STRAINS   IN   5-INOH   B.   F.   GUN   TUBES.  441 

No.  11272  B,. 
Muzzle  Suce. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4". 32.     Exterior  diameter,  8".  57. 

4 

1 1 
I 


Rlng8. 

Present 

mean 

dlameten. 

StreaieB  per  square 
inch. 

Tendon. 

Compres- 
8ion. 

Tension. 

Compres- 
sion. 

1 

Ineha. 

8.4642 

5.14855 

7.1485 

8.4189 

IfieA. 

Inch. 

.00425 

.0017 

Pounds. 

Pounds. 
15,100 
9,900 

2 

8 

.00215 
.00255 

9,000 
9,100 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  6". 00.     Exterior  diameter,  7".3. 


4f — ^ 
ID LJ 


Rings. 

Present 

mean 

diameters. 

Strains. 

stresses  per  sqnare 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Idetached 

Inches. 
4.46845 
5.1480 
7.1480 
8.411S5 

IndK, 

Inch. 

Pomds, 

Povmds. 

2 

.00225 

18,100 

3 

.00165 

6,900 

4  detached 

RINGS  ALL  DETACHED. 


2detached 

5.16025 
7.14685 

Sdetached 

442  INTESNAL   9TBAIN8   IN   5-INCH   R.  F.  GUN   TUBES. 

Muzzle  Suce. 

Interior  diameter,  4". 32.     Exterior  diameter,  8".  67. 
Original  diameters  of  rings  in  the  slice. 


RlngB. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.4«46 
6.1501 
7.1515 
8.4185 

JiMftCi. 
4.4688 
5.1470 
7.1455 
8.4098 

4.4642 

6.14855 
7.1485 
8.41S9 

2 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


RlngB. 

Diameten. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.4691 
6.1494 
7.1506 
8.4225 

Inches. 
4.4078 
6.1466 
7.1454 
8.4002 

Inches. 

4.46846 

6.1480 

7.1480 

8.41186 

2 

8 

4detached .* 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


5. 1614 
7.1497 


5.1491 
7.1480 


5.15025 
7.14685 


Muzzle  strains  released. 


RingB. 


Diameten. 


A. 


Mean. 


1  detached 

2  in  slice... 
8  in  slice... 
4  detached 


Inch. 

+.0045 

-.0007 

-.0009 

+.0040 


Inch. 

+.0040 

-.0004 

-.0001 

-.0091 


Inch. 
+.00425 
-.00065 
-.0005 


SECOND  TO  THIRD  PHASE. 


2  detached  . 
8  detached  . 


+.0020 
-.0009 


+.0025 
-.0024 


+.00226 
-.00165 


FIRST  TO  THIRD  PHASE. 


2  detached  . 

3  detached  . 


+.0013 
-.0018 


+.00L1 
-.0024 


+.0017 
-.00216 


o2? 


J 


'J 


ro.J^o 


K—      -^7/8-- 


-^ 


'^ 


-1 
H  rtoc..dj2.<?.-  56  1 


INTEBNAL   dTBAINS   IN   5-INCH   R.  F.  GUN   TUBES. 

No.  11272  B,. 


448 


Breech  slice,  annealed  at  temperature  of  1,000^  F. 

State  of  internal  stmns  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4".72.     Exterior  diameter,  10".40. 


Rings. 

Present 

mean 

dlameten. 

Strainn. 

StresMB  per  square 
inch. 

Tension. 

Compres- 
slon. 

Tension. 

Compres- 
sion. 

1 

JiMAes. 
4.8812 
5.65095 
9.6870 
10.2468 

Inch. 

Tnch. 
.0009 
.0010 

Pounds. 

Pounds. 
5.500 
5,800 

2 

3 

.00025 

800 

4 

.00075 

2,200 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  6". 50.     Exterior  diameter,  9".  8. 


Rings. 

Present 
mean 

strains. 

Stresses  per  square 
Inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.8821 
5.6509 
9.6860 
10.24755 

Inch, 

IncJL 

Pounds. 

Pounds. 

2 

., 

.00105 

5,600 

8 

.00015 

500 

4detached       

RINQS  ALL  DETACHED. 


2  detached          ...r--- 

5.66195 
9.63675 

8  detached 

444  INTERNAL   8TRAIN8   IN   6-INCH   B.   F.  GUN   TUBES. 

Bbeegh  Slice,  Annealed  at  Temperature  of  1000°  F. 

Interior  diameter,  4".72.     Exterior  diameter,  10".40. 
Original  diameters  of  rings  in  the  slice. 


RlngH. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.8866 
6.6490 
9.6880 

10.2450 

Inches. 
4.8768 
5.6529 
9.6351 

10.2486 

Inches. 
4.8812 
6.65095 
9.6870 
10.2468 

2 

S 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


BlngB. 

Diameten. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.8867 
6.6489 
9.6S88 

10.2564 

Inches. 
4.8775 
5.6529 
9.6850 

10.2887 

Indies. 
4.8821 
6.6609 
9.6869 
10.24766 

2 

S 

4detacbed 

RINGS  ALL  DETACHED. 


2detached 

5.6499 
9.6410 

5.6540 
9.6825 

6.65195 
9.68675 

Sdetached 

Breech  strains  released. 


BingB. 

Diameten. 

A. 

B. 

Mean. 

Idetacbed 

Inch. 

+.0011 

—.0001 

-.0001 

+.0114 

Inch. 

+.0007 

.0000 

—.0001 

-.0099 

Inch. 
+.0009 
-.00005 

—.0001 
+.00075 

2 

8 

4  detached 

SECOND  TO  TmRD  PHASE. 


2  detached 

+.0010 
+.0022 

+.0011 
—.0026 

+.00106 
—.00015 

3  detached 

FIRST  TO  THIRD  PHASE. 

2  detached 

+.0009 

+.0021 

+.0011 
—.0026 

—s  00025 

8  detached 

a. 
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LNTBBNAL   8TBAIK8   IN  6-INOH  B.  F.  GUN   TUBES.  445 

No.  11272  B,. 
Bbeegh  Slioe. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SUOE  INTACT. 

Interior  diameter  of  slice,  4".  74.     Exterior  diameter,  10".44. 


SjL 


Rings. 

PTOBent 

meftn 

dlameten. 

StialnB. 

BtreoMS  per  square 
inch. 

Tenflion. 

Compres- 
flion. 

Tension. 

Compres- 
sion. 

1 

JneAet. 
4.90646 
6. 6008 
9.66196 
10.2788 

IndL 

Inch. 
.0062 
.0010 

Poundt. 

PoundB. 
19,600 
6,800 

2 

8 : 

.0010 
.0002 

8,200 
600 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5".  50.     Exterio 


Exterior  diameter,  9".  8. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Indiet. 
4.90866 
6.66926 
9.66116 
10.2786 

Inch. 

Inch. 

Pounds. 

PoundB. 

2 

.00206 

10,900 

8 

.0002 

600 

4detach6d 

RINGS  ALL  DETACHED. 


2detached 

6.6618 
9.66096 

Sdetached 

446  INTBBNAL   STRAINS   IN  6-INCH   R.  F.  GUN  TUBES. 

Breegh  Slice. 

Interior  diameter,  4".74.     Exterior  diameter  10".44. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

DiameteiB. 

A. 

B. 

Mean. 

1  

sncncB, 
4.9068 
6.6678 
9.6620 

10.2714 

Inches. 
4.9061 
6.6688 
9.6619 

10.2762 

Inches. 
4.90646 

2 

6.660B 

8 

9.66196 
10.2788 

4 

Rings  1  and  4  detached.     Rings  2  and  3  in  the  slice. 


Diameten. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9081 
6.6661 
9.6512 

10.2804 

Inches. 
4.9092 
6.6624 
9.6611 

10.2668 

Inches. 
4.90666    1 

2 

6.66026    1 

8 

9.65115 

4  detached 

10  2786 

RINGS  ALL  DETACHED. 


2detached 

6.6676 
9.6606 

6.66G0 
9.6618 

6.6613 
9.66006 

8  detached 

Breech  strains  released. 


RlngR. 

Diameten. 

A. 

B. 

Mean. 

1  detached 

Inch 

+.0028 
-.0012 
-.0008 
+.0090 

Inch. 
+.0041 
-.0009 
-.0008 

-.0094 

Inch. 
+.0062 
-.00106 
-.0008 
—.0002 

2  In  slice 

8  In  slice 

4  detached , 

SECOND  TO  THIRD  PHASE. 


2  detached 

+.0016 
-.0006 

+.0026 
+.0002 

+.00206 

—.0002 
0002 

8  detached 

FIRST  TO  THIRD  PHASE. 

2  detached 

+.0006 
-.0014 

+.0017 
-.0006 

+.0010 
-.0010 

8  detached 
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Uni&ELNAIj   8TBAIN8    IN   5-INCH   B.   F.   GUN   TUBES.  447 

No.  11272  B,. 
Muzzle  Suge. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SUGE  INTAGT. 

Interior  diameter  of  slice,  4".  22.     Exterior  diameter,  8".  92. 


Rings. 

Present 

mean 

diameten. 

StZBlnB. 

Streases  per  Bquare 
inch. 

Tension. 

Oompres- 
don. 

Tension. 

Oompres- 
sion. 

1       

Inches. 
4.4067 
5.15586 
7. 15015 
8.75245 

IfUSh. 

Inch. 
.00805 

.00075 

Ittundt. 

Pounds. 
20.800 
4  400 

1  2 ::::.:.::...:.::::::...::: 

s 

.0008 

.00125 

4,800 

4                

, 

Rings  1  and  4  detached;  rines  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5''.  00.     Exterior  diameter,  7".  3. 


Rings. 

Present 

mean 

diameters. 

Strains. 

StzesBes  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Ocnnpres- 
fllon. 

1  detached 

Inches. 

4.40975 

5.15525 

7.1496 

8.7512 

Inch. 

Inch. 

F&unds. 

Pounds. 

2 

.00185 

7,800 

8 

.00025 

1,000 

4detached 

RINQS  ALL  DETACHKD. 

2detached 

6.1B66 
7.14985 

Sdetached 

448  INTBBNAL   STRAINS   IN   6-INOH   R.  F.  GUN   TUBES. 

Muzzle  Slice. 

Interior  diameter,  4".  22.    Exterior  diameter,  8".  92. 
Original  diameters  of  rings  in  the  slice. 


TtlTiga, 

Dlameten. 

A. 

B. 

Mean. 

1 

Inehet. 
4.4072 
5.1626 
7.1468 
8.7641 

In<^cs, 
4.4062 
5.1601 
7.1546 
8.7606 

Inehea. 

4.4067 

5.16665 

7.16015 

8.76246 

2 

JB 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Dlameten.. 

A. 

B. 

Mean. 

1  detached '. 

Inches. 
4.4107 
5.1624 
7.1455 
8.7464 

Inehea. 
4.4068 

5.1581 
7.1887 
8.7660 

InOiet. 

4.40075 

5.16626 

7.1496 

8.7812 

2 

8 

4detached 

BINQS  ALL  DETACHED. 


2deta<ihed 

6.1686 
7.1464 

6.1696 
7.1688 

6.1666 
7.14065 

8  detached 

Muzzle  strains  released. 


Rings. 

Dlameteis. 

A. 

B. 

Mean. 

1  detached 

Inch. 
+.0065 
-.0002 
-.0006 

IndL 
+.0026 
-.0010 
-.0006 

Inch. 
+.00005 
-.0006 
-.00065 

2  In  slice 

8  in  slice 

4detached.... 

SECOND  TO  THIRD  PHASE. 


2detached 

+.0012 
-.0001 

+.0016 
-.0004 

+.00185 
-.00025 

8  detached 

FIRST  TO  THIRD  PHASE. 


2detached , 

+.0010 
-.0004 

+.0006 

-.0012 

+.00076 
-.0006 

3  detached 
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INTEENAL   8TBAINS    IN   5-INCH   R.   F.   GUN   TUBES.  449 

No.  11272  B,. 
(Second  treatment.) 
Bbeegh  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  intact. 
Interior  diameter  of  slice.  4".  74.     Exterior  diameter,  10".45. 


Rings. 

Present 

me&n 

dlameten. 

Stmlns. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
4.89595 
5.65695 
9.6434 
10.27355 

Inch. 

Inch. 

.00655 

.00485 

PWMdS. 

Poun€U. 
40,100 
25,700 

2 

8 

.0058 
.00485 

18,000 
14,160 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5°.  50.     Exterior  diameter,  9". 8. 


Rings. 

Present 

Strains. 

Stresses  per  square 
inch. 

mean 
diameters. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Idetached 

Inches. 
4.9025 
5.65545 
9.64235 
10.2685 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.00635 

83,700 

8 

.00475 

14,800 

4detached     

H.  Doc.  300- 


RINGS  ALL  DETACHED. 


2detached 

5.6618 
9.6376 

8                                 

450  INTERNAL   8TBAINS   IN   5-INCH   B.  V.  GUN   TUBB8. 

Breech  Slice. 

Interior  diameter,  4". 74.     Exterior  diameter,  10".46. 
Original  diameters  of  rings  in  the  slice. 


Rln^ 

Diameten. 

A. 

B. 

Mean. 

1 

Inches. 
4.8969 
5.6560 
9.6482 

10.2743 

Inches, 
4.8060 
5.6579 
9.6436 

10.2724 

Inches. 
4.80695 
5.65695 
9.6434 
10.27885 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameten. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9088 
5.6544 
9.6421 

10.2689 

Inches. 
4.9012 
5.6665 
9.6426 

10.2681 

Inches. 
4.9025 
5.66545 
9.64285 
10.2685 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


I    2  detached. 
I    3  detached. 


5.6607 
9.6381 


5.6629 
9.6371 


5.6618 
9.6876 


Breech  strains  released. 


Diameten. 

A. 

B. 

Mean. 

1  detached 

Indi. 

+.0069 

-.0016 

-.0011 

-.0054 

Inch. 

+.0062 

-.0014 

-.0010 

-.0043 

Inch. 
+.00656 

-.0015 

-.00106 

-.00485 

2  In  slice 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached  . 


+.0068 
-.0040 


+.0064 
-.0066 


+.00636 
-.00476 


FIRST  TO  THIRD  PHASE. 


2  detached  . 

3  detached  . 


+.0047 
-.0051 


+.0060 
-.0066 


+.00485 
-.0068 


t 
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IKTEBNAL   STRAINS   IN   5-INOH   R.  F.  GUN   TUBES.  451 

No.  11272  B,. 
(Second  treatment.) 
Muzzle  Suge. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice* 

SLICE  INTACT. 

Interior  diameter  of  slice,  4".  22.     Exterior  diameter,  8".  92. 


RlngB. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 

4.88815 

6.1487 

7.14875 

8.7781 

Inch. 

Inch. 
.0068 
.0043 

P&und8. 

Pounds. 
89,700 
25.100 

2 

3 

.0088 
.00266 

15,000 
8,700 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  6". 00.     Exterior  diameter,  7".3. 


I   I 


oi 


Bings. 

Present 

mean 

diameters. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.88806 
5.14856 
7.14905 
8.77065 

Inch. 

Inch. 

F&unds. 

P&unds. 

2 

.00445 

25,900 

8    .  .  . 

.0041 

17.200 

4  detached 

RINGS  ALL  DBTACHED. 


9  A»ttu»!hnA 

5.1530 
7.14496 

3  detached                 

452  INTEBNAL   8TBAIN8  IK  5-INOH  B.  F.  GUN  TUBES. 

Muzzle  Slice. 

Interior  diameter,  4".  22.     Exterior  diameter,  8".  92. 
Original  diameters  of  rings  in  the  slice. 


Bings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.8804 
6.1468 
7.1464 
8.7757 

Inches. 
4.8869 
6.1511 
7.1521 
8.7706 

Inches. 

4.88816 

6.1487 

7.14875 

8.7781 

2 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameten. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.3849 
6.1465 
7.1460 
8.7686 

Inches. 
4.8930 
5.1506 
7.1621 
8.7776 

Inches. 

6.14866 
7.14906 
8.77066 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

6.1614 
7.1421 

6.1646 
7.1478 

5.1680 
7.14486 

8  detached 

Muzzle  strains  released. 


Rings. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0046 

+.(NKr2 

+.0006 

-.0122 

Inch. 
+.0071 
-.0006 
.0000 

+.0071 

Inch. 
+.0068 
-.00016 
+.0008 
-.00255 

2  in  slice 

8  In  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

+.0049 
-.0089 

+.0040 
-.0048 

+.00446 
-.0041 

8  detached 

FIRST  TO  THIRD  PHASE. 


2  detached 

+.0061 
-.0088 

+.0085 
-.0048 

+.0048 
-.0088 

Sdetached 

%JS 
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INTERNAL   8TKAINS   IN   5-INCH   B.   F.  GUN  TUBES.  453 

No.  11837  B,. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE    INTACT. 

Interior  diameter  of  slice,  4". 75.     Exterior  diameter,  10".45. 


Rings. 

Preflent 

mean 

diameten. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inch. 

4.90115 
5.66015 
9.63685 
10.3050 

IndL 

Inch. 
.0055 
.00215 

Pounds, 

P&undt. 
88,700 
11,400 

2 

8 

.00205 

6,400 

4 

.00115 

8,300 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5".  60.     Exterior  diameter,  9".  8. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch.               1 

Tension. 

Compres- 

Tension. 

Compres- 
sion. 

Idetached 

Inches. 
4.90665 

5.64855 
9.68585 
10.80615 

Inch. 

Ineh. 

Founds, 

Pounds. 

2 

.00875 

19.900 

3 

.00105 

8,800 

4detached 

RINGS  ALL  DETACHED. 


2detached 

5.6528 
9.6848 

Sdetached 

454  INTERNAL   STRAINS   IN   5-INCH   R.   F.   GUN   TUBES. 

Breech  Slice. 

Interior  diameter,  4".76.     Exterior  diameter,  10".46. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

DiameteiB. 

A. 

B. 

Mean. 

1 

Inches. 
4.9089 
5.6492 
9.6867 

10.8045 

Inches. 
4.8984 
5.6511 
9.6370 

10.8065 

Inches. 
4.90115 
5.65015 
9.68685 
10.80GO 

2 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters, 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9095 
6.6472 
9.6866 

10.3104 

Inches. 
4.9088 
5.6499 
9.6861 

10.8019 

Inches. 
4.90666 

6.64855 
9.68665 
10.80615 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


1   2detached 

5.6606 
9.6842 

5.6688 
9.6854 

5.6623 
9.6848 

S  detached 

Breech  strains  released. 


Rings. 

Diametera. 

A. 

B. 

Mean. 

Idetached 

Inch. 

+.0066 

-.0020 

-.0011 

H-.0069 

Inch. 

+.0064 

-.0012 

-.0009 

-.0086 

Inch. 
+.0066 
-.0016 
-.0010 
+.00115 

2  in  slice 

8  in  slice 

4detached 

SECOND  TO  THIRD  PHASE. 


2  detached. 
8  detached. 


+.0036 
-.0014 


+.0089 
-.0007 


+.00875 
-.00106 


FIRST  TO  THIRD  PHASE. 


2detached 

+.0016 
-.0026 

+.0027 
-.0016 

+.00216 
-.00006 

8  detached 
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IKTESNAL   8TBAIKS   IN   5-INCH   B.   F.   GUN   TUBBS.  455 

No.  11837  B,. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4'M8.     Exterior  diameter,  8".  56. 


Rlnsa. 

Present 

mean 

dlameten. 

Strains. 

Stresses  per  square 
Inch. 

TeoBion. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

JneheB. 

4.3474 

6.16226 

7.1417 

8.8961 

Inch, 

Inch, 
.0043 

Pounds. 

Pounds. 
29,600 

2 

.0008 
.0014 
.0008 

1,700 
6,900 
1,100 

8 

4 

Rings  1  and  4,  detached;  rings  2  and  3,  in  the  slice. 
Interior  diameter  of  slice,  6".  00.     Exterior  diameter,  7".  3. 


itro 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 

4.3617 

6.16066 

7.14046 

8.3968 

Inch, 

Inch. 

Pounds, 

Pounds. 

2 

.0018 

7,600 

8 

.00016 

600 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

6.16196 
7.1406 

Sdetadied 

456  INTERNAL   STRAINS   IN   5-INCH   R.   F.  GUN   TUBES. 

Muzzle  Slice. 

Interior  diameter,  4".  18.     Exterior  diameter,  8". 66. 
Original  diameters  of  rings  in  the  slice. 


BingB. 

Dlameten. 

A. 

•  B. 

Mean. 

1 

' 

Inches. 

6.1505 
7.1425 
8.3946 

Inches. 
4.3471 
6.1540 
7.1409 
8.8976 

Inches. 
4.8474 
6.15225 
7.1417 
8.8961 

2 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameten. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.3521 
5.1486 
7. 1410 
8.4047 

Inches. 
4.3518 
5.1527 
7.1399 
8.3869 

Inches. 

4.8517 

5.15065 

7.14046 

8.8958 

2 

8 

4detached 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


5.1497 
7.1402 


5.1542 
7.1404 


5.U195 
7.1408 


Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0044 

-.0019 

-.0015 

+.0101 

Inch. 

+.0042 

-.0013 

-.0010 

-.0107 

Inch. 
+.0048 
-.0016 
-.00125 
—.0008 

2ln8llce 

8  In  slice 

4  detached 

SECOND  TO  TmRD  PHASE. 


2  detached. 

3  detached. 


+.0011 
-.0006 


+  .0016 
+.0005 


+.0018 
-.00016 


FIRST  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


-.0006 
-.0028 


+.0002 
-.0006 


-.0014 


INTERNAL  STUINS 


IN 


SURPLUS  METAL  FROM  ENDS  OF  3-INCH 
SINGLE  FORGING  GUN. 
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INTERNAL   STRAINS   IN   3-INCH   SINGLE   FOROINa   GUN.       459 

Forgings  shipped  from  the  Bethlehem  Iron  Company  about  March 
24,  1898,  to  Watervliet  Arsenal.  Samples  forwarded  to  Watertown 
Arsenal  from  Watervliet  Arsenal. 

Breeoh  End. 

Interior  diameter,  2".48.     Exterior  diameter,  9".3. 
Measurements  taken  while  the  10".  30  section  was  intact. 


Bings. 

Diameten. 

A. 

B. 

Mean. 

1  

Inches, 
2.6410 
8.2485 
8.6848 
9.1485 

Inches. 
2.6415 
8.2496 
8.6804 
9.1442 

Inches. 
2.64125 
8.24905 
8.68285 
9.14885 

2 

8 

4 : 

Slice  i"  long  cut  off  the  10".80  section  and  diameters  remeasured. 


KingR. 

Dlametera. 

A. 

B. 

Mean. 

1 

Inches, 

8.248) 
8.6818 
9.1412 

Inches. 
2.6380 
8.2463 
8.6780 
9.1416 

Inches. 
2.6878 
8.24665 
8.6799 
9.1414 

2 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Bings. 

Diameten. 

A. 

B. 

Mean. 

1  detached 

Inches, 
2.6412 
8.2487 
8.6815 
9.1368 

Inches. 
2.6421 
8.2454 
8.6777 
9.1899 

Inches, 

2.64165 

8.24455 

8.6796 

9.18885 

2 

8 

4detached 

RINGS  ALL  DETACHED. 


2detaehed 

8.2477 
8.6781 

8.2489 
8.6748 

8.2488 
8.67645 

8  detached 

460       INTERNAL  STRAINS   IN   3-INOH   SINGLE  FORGING   GUN. 

Breech  End. 

State  of  internal  strains  and  stresses  in  the  10". 30  section  and  in  the 
detached  slice. 
Section  10".  30  long  intact. 


Preoent 

mean 

dlametezs. 

Stnins. 

Stresses  per  sqoaro 
inch. 

Tensioii. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
2.64125 
8.24905 
8.68235 
9.14385 

Inch, 

Inch. 
.0004 

Pounds. 

Pounds. 
4.500 

2 

.00075 
.0060 
.00545 

6,900 
20,800 
17,900 

2 

4 



Slice  i"  long  cut  off  the  10".  30  section  and  diameters  remeasured. 


Rings. 

Present 

mean 

diameteits. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 

2.6378 

8.24565 

8.6799 

9.1414 

Inch. 

Inch. 

.00885 

.00265 

Pounds. 

Potmds. 
48,800 
24,500 

2 

8 

.00846 
.00005 

11,900 
10,000 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  3".  10.     Exterior  diameter,  8".  82. 


Bings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Idetached 

Inches. 

2.64165 

8.24455 

8.6796 

9.18885 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.00876 

84,600 

8 

.00615 

10,900 

4detached 

RINGS  ALL  DETACHED. 


2detached 

8.2488 
8.67645 

Sdetached 
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tstesnal  8traiks  ik  3-nrch  sikole  fobgino  guk. 

Breeoh  End. 

Second  series  of  experiments  on  end  of  piece,  now  9i"  long. 
Measurements  on  end  of  reduced  section. 


461 


Biogi. 

IMameten. 

A. 

B. 

Mean. 

1 

Inaiea. 
2.6210 
8.2861 
8.6750 
9.1789 

Inehea. 
2.6160 
8.2808 
8.6680 
9.1709 

Inehea. 

2.6186 

8.23296 

8.6716 

9.1724 

2 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  remain  on  the  end  of  piece. 


RlngB. 

Diameters. 

A. 

B. 

Mean. 

Idetached 

Inehea. 
2.6216 
8.2848 
8.6766 
9.1718 

Inehea. 
2.6160 
8.2804 
8.6688 
9.1686 

Inehea. 

2.61876 

8.2826 

8.6719 

9.1674 

2 

8 

4  detached 

Cuts  detaching  sides  of  rings  2  and  3,  ends  of  rings  still  attached  to 
piece. 


Rin«fl. 

DIameten. 

A. 

B. 

Mean. 

2  tides  detached 

In6hea. 
8.2866 
8.6728 

Inehea. 
8.2807 
8.6669 

JltCHeo. 

8.2881 
8.6601 

8  rides  detached 

ALL  RINGS  WHOLLY  DETACHED. 


2detached 

8.2847 
8.6692 

8.2301 
8.6622 

8.2824 
8.6667 

8detaehed 

Bbbeoh  End. 

State  of  internal  strains  and  stresses  in  the  9i"  section. 
Section  9i"  long  intact. 


IUll«& 

Pfesent 

mean 

diameten. 

Strains. 

Stresses  per  square    - 
inch. 

Tension. 

Compres- 
sion.  . 

Tension. 

Compres- 
sion. 

1 

Inehea. 

2.6186 

8.28296 

8.6716 

9.1724 

Inch, 

Inch, 
.00026 

Pounda. 

F&unda. 
2,900 

2  

.00066 

.0068 
.0060 

6,100 
20,100 
16,800 

s      

4         

462      INTERNAL   STRAINS   IN   3-INCH   SINGLE   FORGING   GUN. 

Rings  1  and  4  detached;  rings  2  and  3  remain  on  the  end  of  piece. 


Bingii. 

Present 

mean 

diameten. 

Stnlns. 

Stresses  per  square 
inch. 

Tendon. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

InOiet, 

2.61875 

8.2826 

8.6719 

9.1674 

Inch, 

Indu 

Powiidt. 

Pound*. 

2  on  end  of  piece 

.0002 
.0062 

.1%.. 

1,800 
21,400 

8  on  end  of  niece 

4detaclied 

Cuts  detaching  sides  of  rings  2  and  3;  ends  of  rings  still  attached  to 
piece. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

2  sides  detached 

Inches. 
8.2881 

Inch. 

.0007 

Inch. 

Pounds. 
6,600 
11,700 

Pounds. 

8  sides  detached 

8.6691    I         .0034 

ALL  RINOS  WHOLLY  DETACHED. 

2detachcd 

8.2824 
8.6657 

8  detached 

Breech  End. 

A  slice  taken  from  remaining  part  of  the  piece. 
This  slice  was  heated  to  a  fuU  red  and  cooled  slowly  in  dry  sawdust 
covered  with  sand. 
Rings  1  and  2  laid  off  and  measured  after  the  above  annealing. 
Annealed  for  the  purpose  of  eliminating  initial  strains. 

RINGS  IN  THE  SLICE. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1       

Inches. 
2.6280 
8.2694 

Inches. 
2.6142 
8.2625 

Inches. 
2.6186 
8.2S695 

2 

RINGS  DETACHED. 

1  detached 

2.6229 
8.2596 

2.6142 
8.2825 

2.61855 
8.25605 

2  detached 

%f,n^Z^ 


ZtSe 


\ 


i 
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INTERNAL   STRAINS   IN   3-INCH   SINGLE   FORGING   GUN.       463 

Muzzle  End. 
Measurements  taken  while  the  9i"  section  was  intact. 


Ring^ 

' 

A. 

B. 

Mean. 

1 

Inches. 

8.1381 
4.2525 
5.8537 

Inches. 

2.  em 

8.1487 
4.2505 
5.8612 

Inches. 
2.6n6 
8.1484 
4.2515 
5.85745 

2 

8 

4 

Slice  i"  long  cut  oflf  9i"  section  and  diameters  remeasured. 


RlngB. 

Diameten. 

A. 

B. 

Mean. 

1 

Inches. 
2.6758 
8.1802 
4.2509 
5.8521 

Inches. 
2.6757 
8.1467 
4.2488 
5.8592 

Inches. 
2.6755 
8.14145 
4.24965 
5.85565 

2 

8 

4 

Bings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameten. 

A. 

B. 

Mean. 

1  detached 

Inches. 
2.6779 
8.1356 
4.2511 
5.8584 

Inches. 
2.6779 
8.1465 
4.2492 
5.8567 

Inches. 

2.6779 

8.14106 

4.26015 

5.35605 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

8.1369 
4.2500 

8.1475 
4.2480 

3.1422 
4.2490 

3  detached 

464      INTERNAL    STRAINS    IN   3-INCH    SINGLE    FORGING    GUN. 

Muzzle  End. 

State  of  internal  strains  and  stresses  in  the  9^"  section  and  in  the 
detached  slice. 
Section  9i"  long  intact. 


Rings. 

Present 

mean 

diameters. 

strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
2.6776 
3.1434 
4.2515 
5.35745 

Inch. 

Inch. 
.0003 

Pounds. 

Pounds. 
3.400 

2 

.0012 
.0025 
.0024 

11,500 
17,600 
18,400 

3 

4 

I                .          . 

Slice  i"  long  cut  oflf  the  9i"  section  and  diameters  remeasured. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 

2.6765 

8.14145 

4.24985 

6.85565 

Inch. 

Inch. 
.0024 
.00075 

Pounds 

Poujids. 
26,900 
7,200 

2 

S;:;;::::::::::::::::::;::::;::::::: 

.00085 
.0006 

6,000 
8,400 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  3".     Exterior  diameter,  4".40. 


Rings. 

Present 

mean 

diameters. 

Stiains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 

2.6779 

8.14105 

4.26015 

5.85505 

Inch. 

Inch, 

Pounds. 

Pounds. 

2 

.00115 

11,000 

8 

.00115 

8,100 

4detached 

'  RINGS  ALL  DETACHED. 


2detached 

8.1422 
4.2490 

8  detached 

^jytkxysi  j^Ze/  e-re-*^ 
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INTERNAL    STRAINS   IN    3-INCH    SINGLE   FORGING    GUN. 

Muzzle  End. 
Second  series  of  observations  on  end  of  piece,  now  8|"  long. 
Measurements  on  end  of  reduced  section. 


465 


Rings. 

Dlameten. 

A. 

B. 

Mean. 

1 .                  

Inches. 
2.6902 
8.1467 
4.2446 
6.8616 

Inches. 
2.6974 
8.1416 
4.2476 
6.8681 

Inches. 

2.6968 

8.1436 

4.24606 

6.86966 

2: 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  remain  on  the  end  of  piece. 


Rlnga. 

Diameters. 

• 

A. 

B. 

Mean. 

1  detached 

Inches. 
2.6908 
3.1467 
4.2482 
6.8689 

Inches. 
2.6976 
8.1418 
4.2482 
6.8619 

Inches. 

2.6942 

8.14876 

4.2467 

6.8664 

2  on  end  of  piece :  . 

3  on  end  of  piece 

4  detached.; 

Metal  between  rings  2  and  8  removed;  rings  still  attached  to  end 
of  piece. 


Diameters. 

A. 

B. 

Mean. 

2  sidefi  detached         

Inches. 
8.1462 
4.2429 

Inches. 
8.1418 
4.2469 

Inches. 
8.14326 
4.2444 

3  sides  detached 

ALL  RINGS  WHOLLY  DETACHED. 


2  detached 8.1441 

3.1401 
4.2447 

8.1421 
4.2482 

8  detached 4.2417 

H.  Doc.  300- 
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466    iwti;rnal  stbaws  in  3-ikch  single  fokging  gun. 

Muzzle  End. 

State  of  inteTnal  strains  and  stresses  in  the  8 J"  section. 
Section  8i"  long. 


Rings. 

Present 

mean 

diameters. 

Inches. 
2.6988 

strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension.      Coj^T 

I 

Inch. 

IncH. 
.0004 

Pounds. 

Pounds. 
4,400 

2 

S.14JUi 

.0016 

.00285 

.00445 

i4,366 
20,100 
24,900 

3               1      4.24605 



4 1      fiSSMfi 



Rings  1  and  4  detached;  rings  2  and  3  remain  on  the  end  of  piece. 


I 


Stresses  per  square 
inch. 


I  Strains. 

Present    I 

mean      !-  -     , 

diameters.  nrtm««NB_  '  r>^»^«<.^ 

Tension.      ComPf^^  .  Tension.      Comjpre- 


laotaohod 2.eW2 

2  on  end  of  piece 8.14375 

Son  end  of  piece 4.2-167 

4actached 5.3554 


Motal  between  rings  2  and  8  removed;  rings  still  attached  to  end  of 
piiHH\ 


Inch, 

Inch. 

;    Pound*. 

Ptmndt. 

.00165     . 

15.700 
24,700 

.0085 

■ 

- 

Strains. 
Precent 

Stresses  per  square 

diameters.                        rvwni«-. 

Tenakm. 

1 
Cosnpns- 
sfon. 

1     •  Mdt>»  dOlJiChtHi 

S.14XS         .rt.ni5    

11.000 

rmm^ 

S  sidtv  deiachvxi . . « . , 

4.:M44               .iVl-i       

s,«n 



1 

ALLR] 

INGS  WHOLLY  DETACHED. 

*det»chtxl 

S.1T21     

$iUh«v^&^ 

4.'-Me      

INTERNAL   STRAINS   IN   3-INCH   SINGLE   FORGING   GUN.       467 

Muzzle  End. 

Measurements  taken  on  opposite  end  of  the  piece,  the  present  length 
of  which  is  r'.76. 


Rings. 

DiAmeten. 

A. 

B. 

Mean. 

1  

Inches. 
2.6995 
8.1588 
4.2860 
5.8784 

Inches. 
2.7001 
8.1600 
4.2410 
5.8722 

Inches. 

2.6996 

8.15915 

4.2880 

6.8728 

2 

3          

4                                                

Slice  i"  long  cut  off  end  of  piece  and  diameters  remeasured. 


Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
2.6971 
8.1558 
4.2828 
5.3716 

Inches. 
2.6977 
3.1577 
4.2887 
5.8702 

Inches. 

2.0974 

3.15676 

4.28575 

5.3709 

2 

8 

4 

Slice  reduced  to  i"  in  length  and  diameters  again  measured. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
2.6974 
8.1561 
4.2883 
5.8718 

Inches. 
2.6076 
3.1576 
4.2808 
5.8701 

Inches. 

2.6975 

3.16686 

4.2868 

5.87096 

2 

3 

4 

Hings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameters  of  slice,  3".00.     Exterior  diameter,  4".40. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
2.0991 
8.1560 
4.2880 
5.8740 

Inches. 
2.7006 
8.1575 
4.2801 
5.8706 

Inches. 

2.69965 

8.1667 

4.23605 

5.8728 

2 

3 

4  detached  1 

1  Approximate  diameters.    Instability  of  shape  attributed  to  conflicting  internal  strains. 

RINGS  ALL  DETACHED. 


2detached 

3.1567 
4.2325 

8.1581 
4.2887 

8.1674 
4.2356 

Sdetached 

468    intbbnal  stbaiks  ik  3-inch  single  fobgino  gun. 

Muzzle  End. 

State  of  internal  strains  and  stresses  in  opposite  end  of  section  7".75 
lone,  and  in  detached  slice. 
Action  7".  76  long. 


Blngs. 

Present 

mean 

aiameten. 

Strains. 

Stresses  per  sqxuro 
Inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Incha. 

2.0996 

8.15915 

4.2380 

5.8728 

Inch. 

Inch. 
.00005 

Pounds. 

Pmmdt. 
600 

2 

.00175 

.0024 

.0005 

16,600 
17,000 
2,800 

8 

4 

Slice  i"  long  cut  oflf  end  of  piece 

Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

1 
Compres- 
sion. 

1 

1     Inches. 

1 2.fi974 

Inch. 

Inch. 
.00245 
.00065 

Pounds. 

Ptrnnds. 

27,200 

6,200 

2 

3.15675 
4.23575 
5.8709 

8 

.00015 

1,100 

4 

.0014 

7,800 

Slice  reduced  to  i"  length. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1...* 

Inches, 

2.6975 

8.15685 

4.2363 

5.87096 

Inch. 

Inch. 
.00235 
.00055 

Pounds. 

Ptmnds. 

26,100 

5,200 

2 

8 

.0007 

4,900 

4 

.00185 

7,600 

Bings  1  and  4  detached,  rings  2  and  3  in  1 
Interior  diameter  of  slice,  3". 00.     Exteri 


the  slice. 
Exterior  diameter,  4".  40. 


Present. 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 

2.69085 

3.1567 

4.23605 

5.3723 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.0007 

6,600 

8                     

.00045 



8,200 

4detached 



1 

RINGS  ALL  DETACHED. 


2  detached       

3.1674 
4.2866 

3  detached 

IlfTEBNAL   81;BAIN8   IN   3-IKGH   8IKOLS   FORGING   GUK.       469 

Muzzle  End. 

Measurements  taken  on  first  end  of  piece.  Exterior  cylindrical 
surface  of  piece  not  turned.  Surface  of  bore,  bored  out  to  finished 
dimensions  of  the  gun,  3''.<X). 

Present  length  of  piece,  6f ". 

Measurements  taken  on  first  end  of  piece. 


Kinga 

DiametexB. 

A. 

B. 

Mean. 

2 

8.1471 
4.2465 
5.8582 

IneheB. 
8.1621 
4.2485 
6.8692 

Ineha. 
8  1496 
4.2476 
5.8567 

8 

4 

Slice  i"  long  cut  off  end  of  piece  and  diameters  remeasured. 


BingB. 

Diameteis. 

A. 

B. 

Mean. 

2 

Inehe$. 
8.1458 
4.2459 
5.8671 

Inehet. 
8.1492 
4.2471 
6.8579 

Inehet. 
8.1476 
4.24625 
5.8575 

8 

4 

Ring  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diametere. 

A. 

B. 

Mean. 

2 

.  Inehet. 
8.1466 
4.2466 
6.8669 

Inehet 
8.1616 
4.2481 
5.8669 

Inehet. 
8.1491 
4,2478 
6.8669 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


8.1476 
4.2462 


8.1627 
4.2468 


3.16015 
4.2460 


470      LNTEBNAL   8TBAINB.  IN   3-INCH   SINGLE   FOBGINO   GUN. 

Muzzle  End. 

State  of  internal  strains  and  stresses  in  first  end  of  section  6}"  long, 
with  surface  of.  bore  turned  to  finished  dimensions  of  gun.  and  in 
detached  sUce. 

Section  6|"  long. 


RingB. 

Present 

mean 

dlAxneters. 

Strains. 

Streeses  per  square 
inch. 

Tension. 

Gompres- 
rion. 

Tension. 

Compres- 
sion. 

2 

Inches. 
3.1496 
4.2476 
5.3667 

Inch. 

Inch. 
.00065 

Pounds. 

Pounds. 
6,200 

3 

.0015 
.0028 

10,600 
16,700 

4.                   

Slice  i"  long  cut  off  end  of  piece,  and  diameters  remeasured. 


Rings. 

Present 

mean 

diameters. 

strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

1 
Compres- 
sion. 

2 

Inches. 
3.1475 
4.24625 
6.8575 

Inch. 

Inch. 
.00266 

Pounds. 

Pounds. 
25,200 

3      .                    

.00025 
.0016 

1,800 
9,000 

4 

Bing  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 
Inch. 

Compres- 
sion. 

Inch. 
.00106 

Tension. 
Pounds. 

Comprefr- 
don. 

2 

Inches. 
3.1491 
4.2473 
6.3559 

Pounds. 
10,000 

8                                      

.0013 

9,200 

4  detached 

RINGS  ALL  DETACHED. 


9  AofAi*y\t>A 

3. 16015 
4.2460 

Sdetached               

intebnal  strains  in  3-inch  sinqle  forging  gun. 
Muzzle  End. 


471 


Piece  brought  to  the  finished  dimensions  of  muzzle  of  gun. 
Present    length    of    piece    6".     Interior  diameter,  3".     Exterior 
diameter  4".40. 
Measurements  taken  on  end  of  piece  6"  long. 


Diametera. 

A. 

B. 

Mean. 

2 

Inches. 
3.1523 
4.2684 

Inches. 
3.1456 
4.2576 

Inches. 
3.14896 
4.2630 

8 

Slice  i"  long  cut  oflf  end  of  piece,  and  diameters  remeasured. 


RingB. 

Diameters. 

A. 

B. 

Mean. 

2 

Inches. 
3.1515 
4.2677 

Inches. 
3.1447 
4.2568 

Inches. 
3.1481 
4.26225 

3 

RINGS  DETACHED. 


1    2  detached 

8.1524 
4.2663 

8.1453 
4.2556 

3.14885 
4.26095 

Sdetached .  

Muzzle  End. 

State  of  internal  strains  and  stresses  in  end  of  6"  section  and  in 
detached  slice. 
End  of  6"  section. 


Rings. 

Preaent 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

2 

Inches. 
3.14895 
4.2630 

Inch. 
.0001 
.00205 

iMn, 

Pounds. 
1,000 
14,400 

Pounds. 

8 

472      INTERNAL    STRAINS   IN   3-INCH   SINGLE    FORGING   GUN. 

Slice  i"  long  cut  ofif  end  of  piece  and  diameters  remeasured. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  sqnare 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

2 

Inches, 
8.1481 
4.2G225 

Inch, 

Inch, 
.00075 

Pounds, 

Pmmdt. 
7,100 

3      

.0018 

9,100 

RINGS  DETACHED. 


2  detached 

8.14885 
4.26095 

3  detached 

Muzzle  End. 

Piece  5".3  long  of  finished  diameters  of  gun  at  the  muzzle,  annealed 
by  heating  to  a  full  red  and  cooling  in  dry  sawdust  covered  with  dry 
sand. 

Measurements  taken  on  end  of  annealed  piece  5".  3  long. 


Rings. 

Diameters. 

1 

A. 

B. 

Mean. 

2                                   

Inches, 
8.1488 
4.2596 

Inches. 
8.1504 
4.2614 

Inches. 
8.1496 
4.2605 

3 

Slice  i"  long  cut  oflf  end  of  piece,  and  diameters  remeasured. 


Rings. 

Diameters. 

1 

A. 

B. 

Mean. 

2 

Inches. 
8.1489 
4.2596 

Inches. 
3.1504 
4.2618 

Indhes. 
8.14965 
4.26045 

s 

RINGS  DETACHED. 


2  detached 

8.1490 
4.2696 

8.1504 
4.2612 

8.1497 
4.2604 

8  detached    

Rings  cut  apart  radially.     No  springing  of  ends. 


INTERNAL    STRAINS   IN    3-INCH   SINGLE   FORGING   GUN.       473 

Muzzle  End. 

State  of  internal  strains  and  stresses  in  end  of  annealed  piece  5''.3 
detached  i  * 
8  section. 


long,  and  in  detached  slice 
End  of  6" 


Rings. 

Present 

mean 

diameten. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

2 

Inches. 
3.1496 
4.2606 

Inch. 

Inch. 
.0001 

Pounds. 

Pounds, 
1,000 

8 

.0001 

700 

Slice  i"  long  cut  oflf  end  of  piece,  and  diameters  remeasured. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

1 
Compres- 
sion. 

2., 

Inches. 

-8.14966 

4.26045 

Inch. 

Inch. 
.00006 

Pounds. 

Pounds. 
500 

8 

.00006 

900 

RINGS  DETACHED. 


2detached 

3.1497 
4.2604 

8detached 

INTERNAL  STRAINS 


IN 


SURPLUS  METAL  FROM  EITDS  OF  5-INCH 
R.  F.  GUN  TUBE. 


476 


c^ 


jOtMJt 


rT"T::r" 


jt- 


I-     -^- 


•I- 


^* 


H  Doc  ..^^i?-  56  1 


cs 


-PZfcce^  c^-:jb 


-^^^^jc^i^,  -:^^ 


•■-«     «-«.        -        .^X)j^        VLd      1 


intebnal  strains  is  5-inch  b.  f.  gun  tube. 
Bbbegh  Section.    Face  A-B. 


477 


Section  intact 
Surface  diameters. 


Bingv. 

Diametera. 

A. 

B. 

Mean. 

1 

Inches. 
5.0092 
6.6464 
9.8454 

Inches. 
6.0065 
5.6684 
9.8462 

Inches. 
6.00786 
5.6499 
9.8468 

2 

8 

Slice  i"  long  detached  from  face  A-B. 
Surface  diameters  of  rings  in  the  slice. 

Bingv. 

Diametera. 

A. 

B. 

Mean. 

1 

Inches. 
6.0076 
5.6450 
9.8446 

Inches. 
5.0049 
5.6621 
9.8466 

Inches. 
6.00625 
5.64855 
9.84506 

2 

8 

Ring  1  detached;  rings  2  and  3  in  the  slic< 

B. 

Biogs. 

Diametera. 

A. 

B. 

Mean. 

Ideteched 

Indies. 
6.0126 
6.6438 
9.8484 

Inches. 
5.0127 
5.6606 
9.8442 

Inches. 
6.01266 
6.6469 
9.8438 

2 

8 : 

RINGS'  ALL  DETACHED. 

2  detached 

6.6474 
9.8897 

6.6540 
9.8445 

6.6507 
9.8421 

Sdeteched 

Bbeeoh  SEonoN.    Face  A-B. 

State  of  internal  strains  and  stresses  during  the  successive  changes  in 
the  state  of  the  metal. 
Section  2".  97  long  intact. 


Bingv. 

Present 

mean 

diametera. 

Stialna. 

Stresses. 

Tension. 

Compies- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
5.00785 
5.6499 
9.8458 

Inch. 

Inch. 
.0048 
.0008 

Pounds. 

Pounds. 
28,700 
4,200 

2 

8 

.0087 

"*'ii,'866"" 

478  IKTEBNAL   8TBAIKS   IN  S-HTOH   B.  F.  GUK  TUBB. 

Slice  i"  long  detached  from  face  A-B. 


Bingv. 

Present 

mean 

diaxneten. 

Btrains. 

Strasses. 

Tension. 

Compres- 
sion. 

Tension. 

Compies-I 

SiOiL 

1 

Indies. 
5.00625 
5.64865 
9.84605 

Ind^ 

Inch. 
.00225 

Pounds. 

1 
Ptmnds. 
88,800 
11,400 

2 

3 

.00205 

9,000 

Ring  1  detached;  rings  2  and  8  in  the  slice. 


Rings. 

Present 

mean 

diameten. 

Strains. 

SticflBes. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
5.01265 
5.6460 
9.8488 

Inch. 

Inch. 

Pmtnds. 

jPbttMlS. 

2 

.0088 

20,200 

8                .     . 

.0017 

5,200 

RINGS  ALL  DETACHED. 


2detached 

5.6507 
9.8421 

8  detached          

Bbeech  Section.    Facob  Ai-B^. 

Section  intact. 
Surface  diameters. 


Rings. 

Diameters. 

A- 

B. 

Mean. 

1 

Inches. 
5.0058 
5.6455 
9.8680 

Indies. 
5.0070 
5.6415 
0.8684 

Indies. 
6.00615 
6.6485 
9.8657 

2 

8 

Slice  i"  long  detached  from  face  A-B. 

Section  remaining  2".  06  long. 

Surface  diameters  measured  on  face  Aj-B^. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Indies. 
5.0048 
5.6460 
9.8678 

Inches. 
5.0064 
5.6409 
9.8582 

Indies. 
5.0066 
5.64295 
9.8666 

2 

8 

INTEBKAL   STBAIN8   IN  5-IKOH   B.  F.  GUN  TUBB. 
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Slice  i"  long  detached  from  face  Aj^-Bj. 
Surface  diameters  of  rings  in  the  shce. 


Rings. 

DiAineten. 

A. 

B. 

Mean. 

1 

Ineha. 
5.0088 
5.6448 
9.8667 

Ineha, 
5.0065 
5.6401 
9.8628 

Inches. 
5.00466 
5.6422 
9.8545 

2 

8 

Ring  1  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Dlameten. 

A. 

B. 

Mean. 

1  detached 

Inches. 
5.0081 
5.6480 
9.8560 

Inches. 
5.0115 
5.6889 
9.8617 

Inches. 
5.0096 
5.64095 
9.8588 

2 

g 

RINGS  ALL  DETACHED. 


2  detached 

5.6470 
9.8605 

5.6487 
9.8486 

5.64685 
9.84965 

8  detached 

Bbeech  Section.     Face  Aj-Bj. 

State  of  internal  strains  and  stresses  during  the  successive  changes  in 
the  state  of  the  metal. 
Section  2".  97  long  intact. 


Rings. 

Piwent 

mean 

dlameten. 

Strains. 

stresses. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
5.00615 
5.6485 
9.8557 

Inch, 

IndL 
.00865 

.00185 

Pcmnds. 

Pounds. 

21:900 

9,800 

2 

8 

.00615 

18,700 

• 

Slice  i"  long  detached  from  face  A-B. 
Section  remaining  2".06  long. 


Rings. 

Present 

mean 

diameters. 

Strains. 

StresMs. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
5.0066 
5.64295 

Inch. 

Inch, 
.0042 
.0024 

F&unds. 

Pounds. 
25,200 
12,800 

2 

8 

9.8555 

.00695 

18,100 

480  INTERNAL   STRAINS   IN   5-INCH   R.   F.  GUN   TUBE. 

Slice  J"  long  detached  from  face  Ai-Bj. 

DETACHED  SLICE. 


Rings. 

Present 

mean 

diameters. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
5.00465 
5.6422 
9.8645 

Inch. 

Inch. 

.00515 

.00815 

Pmnds. 

Prmnds. 
30.900 
16.700 

2 

8 

.00495 

15,100 

Ring  1  detached;  rings  2  and  3  in  the  slice. 


Present 
diameters. 

Stresses  per  sqnare 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Idetached 

Inches. 
5.0098 
5.64095 
9.85386 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.0044 

23.400 

8 

.0048 

18,100 

RINGS  ALL  DETACHED. 


2detached 

5.64585 
9.84955 

Sdetached 

Muzzle  Section.    Face  A-B. 
Section  intact. 
Surface  diameters. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.9993 
7.9167 

Inches. 
6.0051 
7.9170 

Inches. 
5.0022 
7.91685 

2 

Eccentric  metal  turned  off.     Exterior  diameter  now  8".076. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
5.0000 
7.9170 

Inches. 
5.0049 
7.9168 

Inches. 
5.00246 
7.9169 

2 

^\ 
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k 
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•^^ 

^ 


^r 


-^ 
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JSbcjGrt^rzO      ^^ 
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Slice  i"  long  detached  from  face  A-B. 
Surface  diameters  of  rings  in  the  slice. 


1 

i 

i 

Blngs. 

Diameters. 

i 

A. 

B. 

Mean. 

Inches. 
4.9992 
7.91405 

1  1 ..   .   . 

Inches. 
4.9965 
7.9137 

Inches. 
5.0019 
7.9144 

1    2 

1 

EINGS  DETACHED. 


1  detached  , 

2  detached  . 


5.0059 
7.9102 


5.0005 
7.9130 


5.0032 
7.9116 


Muzzle  Section.    Face  A-B. 

State  of  internal  strains  and  stresses  during  the  successive  changes 
in  the  state  of  the  metal. 
Section  5".  75  long  intact. 


Rings. 

Present 

mean 

diameters. 

Strains.                  Stresses^^^r  square 

Tension. 

C«-P«*     Tenidon. 

1 
Compres- 
sion. 

1 

Inches. 
5.0022 
7.91635 

Inch. 

Inch.      1   PmtTids. 
.0010    1    . 

Pounds. 
5,900 

2 ; 

.00475 

18,000 

Eccentric  metal  turned  off.     Exterior  diameter  now  8". 075. 
Section  5.  "75  long. 


Rings. 

Present 

mean 

diameters. 

Strains.                  StressM^^^r  square 

1 

Tension. 

^To^n^"^     Tension. 

1 
Compres- 
sion. 

PoufuUt. 
4,500 

I '. 

Inches. 
5.00245 

Inch. 

Inch. 
.00075 

Pounds. 

2 

7.9169 

.0053 

20,800 

H.  Doc.  300 31 
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Slice  i"  long,  detached  from  face  A-B. 
Rings  in  slice. 

RINGl. 


Present  diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Pounds. 
56,400 

A 

Inche$. 
4.9965 
6.0019 

Inch, 

Inch. 
.0094 

F&unds. 

B 

.0014 

8,400 

24,000 

Mean 



Mean. 


RING  2. 


7.9187 
7.9144 


.0085 
.0014 


18,800 
5,800 


9,800 


Muzzle  Section.     Face  Ai-Bj. 

Section  intact. 
Surface  diameters. 


RlngTR- 


Diameters. 


Inches. 
5.0023 
7.9158 


Inches. 
4.9945 
7.9232 


Mean. 


Inches. 
4.99»4 
7.9195 


Precentric  metal  turned  off.     Exterior  diameter  now  8".  075. 


Rings. 


Diameters. 

A. 

B. 

Mean. 

Inches. 
5.0035 
7.9170 

Inches. 
4.9944 
7.9234 

Inches. 
4.99895 
7.9202 

Slice  i"  long  detached  from  face  A-B,  leaving  section  4". 6  long. 
Surface  diameters  measured  on  face  A^-Bp 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
5.0082 
7.9165 

Inches. 
4.9948 
7.9227 

Jim****. 
4.99875 
7.9196 

2::::::..  """""" ::::::.:::::.: : 
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Slice  i"  long  detached  from  face  Aj-Bi- 
Surface  diameters  of  rings  in  the  suce. 


Rinss. 

Diameters. 

A. 

B. 

Mean. 

Inches. 
4.99^ 
7.9178 

1 

Inches. 
6.0006 
7.9145 

Inches. 
4.9912 
7.9201 

2 

RINGS  DETACHED. 


1  detached  . 

2  detached  . 


5.0061 
7.9128 


4.9920 
7.9189 


5.00005 
7.9181 


Muzzle  Section.     Face  Aj-Bj. 

State  of  internal  strains  and  stresses  during  the  successive  changes 
in  the  state  of  the  metal. 
Section  5". 76  long  intact. 


RingB. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension.      Com^ 

1 

Tension.  I  Compres- 

1 

Inches. 
4.9984 
7.9195 

Inch. 

Inch. 
.00165 

Pounds.    I    Pounds. 
1         9  900 

2            

.0064 

24,200    ! 

1 

Eccentric  metal  turned  off.     Exterior  diameter  now  8". 075. 
Section  5".  75  long. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compree- 
sion. 

Tension. 

Compres- 
sion. 

Pounds. 
6,600 

1        

Inches. 
4.99896 
7.9202 

Inch. 

Inch. 
.0011 

Pounds. 

2 

.OOJi 

26,900 

Slice  i"  long  detached  from  face  A-B,  leaving  section  4".  6  long. 


Rings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension.      ^""^^^ 

1         

Inches 

4.99875 

7.9196 

Inch, 

Inch. 
.0013 

Pounds.    !    Pounds. 
1         7  800 

2 

.0065 

24,666"            ' 
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Slice  i"  long  detached  from  face  Ai-Bj. 
Rings  in  slice. 

RING  1. 


Strains. 

StiesBes  per  square 
inch. 

Tension. 

Compres- 
slon. 

Inch. 
.0075 
.0006 

1 
Tension.  1  ^^^^ 

A         ... 

Inches. 
5.0006 
4.9912 

Inch. 

Pounds. 

Pounds. 
45,000 
4,800 

B 

Mean 

24,900 

RING  2. 


A 

7.9145 
7.9201 

.0022 
.0082 

8.aoo 

23,500 

B 

1 

Mean 

15,900 

1 

Strains  Released  during  the  Suocessiye  Changes  in  the  State 

OF  the  Metal. 

breech  end. 

Surface  diameters.     Face  A-B. 


Section  Si"  long  removed  and  faced  off  to  2".97. . . 


k"  slice  detcuihed  from  face  A-B  . 

Ring  1  detached 

Rings  2  and  3  in  the  slice 

Ring  2  detached 

Rings  detached 


Rings. 


Diameters. 


Inch. 

0. 

-.0016 
-.0014 
-.0008 

+.0050 
-.0017 
-.0012 
+.0041 
-.0087 


Inch, 

0. 

-.0016 
-.0018 
-.0007 
+.0078 
-.0016 
-.0013 
+.0035 
+.0008 


Mean 

Inch. 

0. 

-.0016 

-.00135 

-.00075 

+.0064 

-.00165 

-.00125 

+.0038 

-.0017 


INTERNAL   8TBAINS   IN   5-INCH   B.  P.  GUN   TUBE. 
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Strains  Released  during  the  Successive  Changes  in  the  State 

OP  the  Metal. 

BREECH  END. 

Surface  diameters.     Face  Ai-Bi- 


Rings. 


Diameters. 


Mean. 


Section  3 J"  long  removed  and  faced  oil  to  2".97  . 

y  slice  detached  from  face  A-B,  section  remain- 
ing 2''.06  long , 


h"  slice  detached  from  face  Ai-Bi 

Ringl  detached 

Rings  2  and  3  in  the  slice || 

Ring  2  detached i 

Ring  8  detached 


Inch. 


-.0005 

-.0006 
-.0002 
-.0010 
-.0007 
-.0011 
+.0048 
-.0013 
-.0007 
+.0010 
-.0066 


Inch. 

0. 

-.0006 
-.0006 
-.0002 
-.0009 
-.0008 
-.0009 
+.0060 
-.0012 
-.0006 
+.0048 
-.0031 


Inch. 

0. 

-.00065 

-.00055 

-.0002 

-.00095 

-.00075 

-.0010 

+.00615 

-.00125 

-.00065 

+.0044 

-.0W3 


Strains  Released  During  the  Successive  Changes  in  the  State 

OP  THE  Metal. 


Surface  diameters. 


MUZZLE    END. 

Face  A-B. 


Section  bi"  long  removed  and  faced  off  to  6".75 

Eccentric  metal  turned  off 

Exterior  diameter  now  8^.075 

i^  slice  detached  from  face  A-B 

Ring  1  detached 

Ring  2  detached 


Rings. 


DiametevB. 


Inch. 

0. 

+.0007 
+.0018 
—.0035 
—.0033 
+.0094 
—.0086 


B. 


Inch. 

0. 

—.0002 
—.0002 
—.0030 
—.0024 
—.0014 
—.0014 


Mean. 


Inch. 

0. 

+.00025 
+.00056 
—.00825 


+.0040 
—.00246 
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Strains  Released  During  the  Suooessive  Changes  in  the  State 

OF  THE  Metal. 

MUZZLE  END. 

Surface  diameters.     Face  Aj-B,. 


I 


Section  bi"  long  removed  and  faced  off  to  5".76. 

Eccentric  metal  turned  off.  Exterior  diameter  now 
8^.075 

1^  slice  detached  from  face  A-B,  section  remain- 
ing 4".6  long 

i"  slice  detached  from  face  Ai-Bi 

Rlngl  detached  < 

Ring  2  detached 


Rings. 


Diameters. 


Inch. 

0. 

+.0012 
+.0012 
—.0008 
—.0006 

—.0026 
—.0020 
+.0075 
—.0022 


Inch. 

0. 

-.0001 
+.0002 
—.0001 
—.0007 
—.0081 
—.0026 
+.0006 
—.0062 


Mean. 


InOL 

0. 

+.00065 
+.0007 
—.0002 
—.0006 

—.00286 
—.0028 
+.00416 
—.0042 


INTERNAL  STRAINS 


TUBE  OF  A  5-INOH  BUEST  GUN. 
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Slice  8  Feet  from  Muzzle. 

slice  intact. 
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KtDg. 

Diaiaeten. 

1 

A. 

B. 

Mean.     ' 

I 

1 

Inches. 
6.2131 

Inches. 
5.2165 

Inches. 
*6  2143    1 

1 

RING  DETACHED. 


I  detached. 


5. 2183 


5.2119 


5.2126 


Ring  cut  apart  radially,  whereupon  the  ends  closed  in  a  distance  of 
.44  measured  on  a  chord  of  1".00. 


Slice  5  Feet  from  Muzzle. 

Exterior  diameter  of  slice,  8".  85. 


SUCE  INTACT. 


Ring. 

Dlametera. 

A. 

B. 

Mean. 

t            

Inches. 
6.2101 

Inches. 
5.2090 

Inches. 
5.20955 

1 

RING  DETACHED. 


1  detached 

5.2078 

5.2120 

5.2099 

Ring  cut  apart  radially,  whereupon  the  ends  closed  in  '\34  measured 
on  a  chord  of  1".00. 

The  rin^  was  straightened  and  then  curved  in  the  reverse  direction, 
bending  tne  ring  until  it  assumed  a  curvature  of  6"  radius.  Alon^ 
the  junction  of  one  land  and  a  groove  on  the  slack  side  of  the  land 
a  fine  longitudinal  crack  develo^Ml;  otherwise  no  cracks  were  visible. 
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Slice  3  Feet  from  Muzzle 
Exterior  diameter  of  slice,  7".  76. 

8LICB  INTACT. 


Ring. 

Diameters. 

1            • 

A. 

B. 

1 
Mean. 

1 

t    1 

Inches. 
5.2123 

Inches. 
5.2048 

Inches,     i 
5.20855    i 

1 

RING  DETACHED. 

1  1 

5.2119 

5.2041 

5.2060     1 

Ring  cut  apart  radially  (one  cut  with  a  hack  saw),  whereupon  the 
ends  sprung  together  firmly. 

Slice  4  Inches  from  Muzzle. 
Exterior  diameter  of  slice,  7". 22. 

slice  intact. 


Ring. 

Diameters. 

1 

A. 

B. 

Mean. 

i  1 

Inches. 
5.2164 

Inches. 
5.2114 

Ifiches.     1 
5. 2134     1 

1  ■*• "   -..-..«..- 

1 

RINQ  DETACHED. 

1 

5.2157 

5.2101 

5. 2129     1 

Ring  cut  apart  radially,  whereupon  the  ends  sprung  together  ".23, 
measured  on  a  chord  of  l".0O. 

Stresses  released  by  detaching  rings  1  from  the  several  slices. 


Distance  of  slice  from  muzEle. 

Mean  diameters, 
rings  1. 

Difference. 

-    -  -    -----    ■■          -    -I 

Stresses  released.       i 

1 

In  sUce. 

Detached. 

Tension. 

Compres- 
sion. 

g f eet      

Inches, 

5.2143 

5.20955 

5.20655 

5.2134 

Inches. 
5.2126 
5.2099 
5.2080 
5.2129 

Inch. 
-.0017 
+.00035 
-.00065 
-.0005 

Ftmnds. 
9,800 

Pounds.    \ 
1 

5  feet 

2,000    1 

3  feet     

8,200 
2,900 

4 inches   ..........■••..••«>•■>••.. 

cs 


&.eo 


7K 


^ —    t^.op 
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Smce  11  Feet  from  Muzzle. 
Original  diameter  of  rings  in  the  slice. 
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Rings. 

Diaxneten. 

A. 

B. 

Mean. 

1 

Inches. 
5.2252 
5.7852 
6.3380 
9.4380 

Inches. 
5.2308 
5.7808 
6.3318 
9.4396 

Inches. 

6.22775 

6.7830 

6.3324 

9.4368 

2 

3 

t::::::::::::;::::::::::::. ::.:.::::::::.:..:::::. ..:::::.::. 

RINGS  ALL  DETACHED. 

1  detached 

5.2292 
5.7856 
6.8328 
9.4889 

5.2261 
5.7818 
6.3320 
9.4398 

5.22765 
5.78345 
6.3324 
9.48685 

2  detached 

3  detached 

4  detached 

. 

Slice  11  Feet  From  Muzzle. 

SLICE  INTACT. 

State  of  internal  strains  and  stresses. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  aquare 
inch. 

Tension.      Compre- 

Tendon.      Co^ST 

1 

Inches. 

5.22775 

5.7880 

6.8324 

9.4863 

Inch.      ;       Inch. 
.0001    1 

Pounds.    1    Pounds. 
600    , 

2 

.00045 

2,300 

3 

0.                  0. 
00055 

0    1                 0 

4 

;          1.700 

' 

Ring  1  cut  apart  radially,  whereupon  the  ends  closed  in  a  distance  of 
about  ".23  circumferentially. 

The  lands  of  the  ring  showed  very  generally,  on  their  top  surfaces, 
short  circumferential  cracks. 

Slice  taken  4"  from  muzzle  end  of  tube. 
H SM'' 


\^ r.'Sy 


In  cutting  oflF  the  i"  slice  from  the  tube,  when  the  metal  below  the 
cutting  off  tool  was  about  5i"  diameter  the  tool  was  changed  and 
a  narrower  one  employed  to  detach  the  slice,  leaving  the  slice  with  a 
thin  ring  of  metal  attached  at  one  end,  as  shown  in  the  above  sketch. 

The  suce  was  then  faced  off  on  each  end,  and  the  outside  of  the  ring 
of  attached  metal  turned  down  to  5".  227  diameter. 
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Measurements  of  the  bore  at  the  outer  end  of  the  attached  ring  were 
then  begun,  and  continued  as  the  metal  in  the  attached  ring  was  turned 
down  to  smaller  diameters. 


Exterior 

diameter  of 

ring. 

Microm- 
eter 
reading 

Thickness 

of  metal  In 

ring  over 

lands. 

Strains  released. 

Total 
contrac- 
tion. 

Successive 
contrac- 
tion. 

Inches. 
6.227 
6.187 
5.147 
5.107 

Inch. 
.1922 
.1917 
.1912 
.1904 

Inch. 
.1135 
.09a5 
.0735 
.0535 

Inch. 

0. 
.0005 
.0010 
.0018 

Inch. 

0. 
.0005 
.0005 
.0006 

The  tensile  stress  corresponding  to  the  total  strain,  ".0018  released, 
is  (.0018  X  30,000,000)  -j-  5.00  =  10,800  pounds  per  sauare  inch. 

The  thin  ring  was  now  detached  and  cut  apart  radially,  whereupon 
the  ends  sprung  together,  overlapping  each  other  1".30,  thus  releas- 
ing residual  strains,  and  indicating  tne  prior  existence  of  internal 
strains  of  rapidly  varying  intensity  in  the  walls  of  the  thin  ring. 

Section  6"  long  taken  from  the  tube,  6  feet  from  the  muzzle. 


At  one  end  of  the  6"  section  the  metal  was  turned  down,  a  length 
of  i'\  until  the  exterior  diameter  was  reduced  to  5.  "56.  At  this  state 
two  diameters  were  established  at  the  bore  ".10  from  the  outside  end 
of  the  ring  which  had  been  thus  formed  by  the  turning  down  of  the 
metal. 

On  these  two  diameters,  taken  at  right  angles  to  each  other,  meas- 
urements were  taken  as  the  ring  was  successively  reduced  in  thickness, 
with  the  following  results: 


Exterior 
diameter 
of  ring. 

Thickness 
of  metal 
in  ring. 

Micrometer  readings 
on  diameters. 

Successive  change 
in  diameters. 

A. 

B. 

A. 

B. 

InchcB. 
6.56 
5.46 
5.86 
6.26 

Inch. 
.25 
.20 
.16 
.10 

Inch. 
.1999 
.1997 
.1991 
.1982 

Inch. 
.2006 
.2008 
.1997 
.1988 

Inch. 
0. 
—.0002 
-.0006 
-.0009 

Inch. 
0. 

-.0006 
-.0009 

Total 

contraction 

of  ring  at  tl 

tie  bore 

.0017 

.0017 

INTEBNAL   8TKAIN8   IK   5-rNCH    BURST   GUN. 
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The  ring,  as  above  shown,  had  been  contracting  on  the  measured 
diameters  as  the  outside  metal  was  turned  oflp.  leaving  its  inner  surface, 
the  original  surface  of  the  bore,  undisturbed. 

The  ring  was  now  detached  from  the  end  of  the  piece,  after  which 
the  micrometer  readings  were  as  follows: 


Diameters 

SnccesBive  change. 


The  detached  ring  became  elliptic. 

The  ring  was    cut  apart   radially,   whereupon  the  ends  sprung 
together  a  distance  of  ".62i,  measured  on  a  chord  of  1".00 


Section  6  Inches  Long  cut  from  the  Tube,  8  Feet  from  the 

Muzzle. 

Section  turned  down  in  the  same  manner  as  the  6"  section  taken  5 
feet  from  muzzle. 

When  the  ring  on  the  end  of  piece  was  turned  down  to  6". 66 
exterior  diameter,  measui*ements  at  tne  bore  were  begun,  and  continued 
as  follows: 


Exterior 

diameter 

of  ring. 

Thickneas 
of  metal 

over 
grooyes. 

Micrometer  readings 
on  diameters. 

Successive  change  In 
diametere. 

A. 

B. 

A. 

B. 

Inches. 
5.66 
6.66 
6.46 
5.36 
5.26 

Inch. 

.ao 

.25 
.20 
.15 
.10 

Inch. 
.2088 
.2034 
.2027 
.2028 
.2012 

Inch. 
.2006 
.2004 
.1999 
.1998 
.1979 

Inch. 

Inch. 

-.0004 
-.0007 
-.0004 
-.0011 

-.0004 
-.0006 
-.0006 
-.0014 

Total 

oontractioii 

of  ring  at  tt 

tebore 

.0026 

.0029 

The  ring  was  now  cut  oflf  the  end  of  the  piece,  after  which  the  diam- 
eters measured  as  follows:  A,  ".2032;  B,  ".2012,  thus  showing  an 
expansion  of  ".0020  and  .0033.  The  ring  was  cut  apart  radially, 
whereupon  the  ends  sprung  together  a  distance  of  ".55,  measured  on 
a  chord  of  1".00. 
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INTEBNAL   8TBAIN8   IK   5-INOH   BUB8T   GUN. 


Section  6  Inches  Long  Taken  fbom  the  Tube  11  Feet    from 

THE  Muzzle  End. 

Section  turned  down  at  one  end  in  the  same  manner  as  the  section 
6  feet  from  muzzle. 

When  the  ring  on  the  end  of  the  piece  was  turned  down  to  6'M4 
diameter,  measurements  at  the  bore  began  and  were  continued  as 
follows: 


Thicknen 
of  metal 

over 
grooves. 

Micrometer  readings 

Exterior 
diameter 

on  diameters. 

diameters. 

of  ring. 

A. 

'b. 

A. 

B. 

iTtchea. 

Inch, 

Inch. 

Inch. 

Inch. 

Inch. 

6.14 

.54 

.1989 

.2006 

0. 

0. 

6.06 

.50 

.1968 

.2004 

.0001 

.0002 

6.96 

.45 

.1968 

.2004 

0. 

0. 

5.86 

.40 

.1987 

.2002 

.0001 

6.76 

.35 

.1987 

.2002 

0. 

0. 

.      5.66 

.80 

.1985 

.2001 

.0002 

.0001 

5.66 

.25 

.1981 

.1997 

.0004 

.0004 

5.46 

.20 

.1978 

.1993 

.0008 

.0004 

5.86 

.15 

.1968 

.1992 

.0005 

.0001 

5  26 

.10 
contraction 

.1963 

.1987 

.0005 

.0005 

Total 

of  ring  at  th 

ebore 

.0026 

.0019 

The  ring  was  now  cut  off  the  end  of  the  piece,  after  which  the  diam- 
eters measured  as  follows:  A,  ".2072;  6,  ".1925;  thus  showing  an 
expansion  on  diameter  A  of  ".0109,  and  a  contraction  on  diameter  B 
of  ".0062. 

The  ring  was  cut  apart  radially,  whereupon  the  ends  sprung  together 
a  distance  of  ".36  measured  on  a  chord  of  1".00. 

A  ring  4"  from  the  muzzle  end,  i"  lonff,  and  ".10  thick  over  the 
grooves  was  cut  off  and  then  cut  apart  I'adially,  whereupon  the  ends 
sprung  together  a  distance  of  ".22,  measured  on  a  chord  of  1".00. 


5-lNCH  R.  F.  6DN  TUBES. 


TENSION   SPECIMENS  FEOM   INITIAL 
TENSION   SLICES. 
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5-INCH   B.  F.   GUN   TUBES. 

Tangential  Specimens  from  6-inch  Tube  11272  B,. 

BREECH   8LICE. 

No.  6468.  • 
Diameter,  ".480. 
Sectional  area,  .181  square  inch. 
Gauged  length,  3". 
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Applied  loHdii. 

Eionpation 
per  Inch. 

Successive 
elongation 
perinch. 

Permanent 
set. 

Inch. 
0. 
0. 

Successive 

permanent 

set. 

Inch. 
0. 

Kemark.s. 

Total. 

Per  square 
inch. 

Pounds. 
181 
906 

Pound«. 
1,000 

.*>  000 

Inch. 
0. 

.000100 
.000300 

.000688 
.001000 
.001167 
.001888 
.001533 
.001667 
.001700 
.008867 
.006400 
.007867 
.006900 
.009167 
.011000 
.018283 
.014900 
.017000 
.019700 
.021667 
.024867 
.027167 
.030288 
.084088 
.088000 
.042367 
.048000 
.064888 

Inch. 
0. 
.000100 
.000200 
.000888 
.000367 
.000167 
.000166 
.000200 
.000134 
.000088 
.001667 
.002088 
.001967 
.000988 
.000867 
.001838 
.002233 
.001667 
.002100 
.002700 
.001967 
.003200 
.002300 
.003066 
.003800 
.003967 
.004867 
.005633 
.006888 

Initial  load. 
EUastic  limit. 

Tensile  Htrengtb. 

1.810           lOioOO 
3,620            20,000 
5,430            30,000 
6,335            S5.0Q0 

7.240 

8,145 

8,688 

8,869 

9,050 

9,231 

9,412 

9,593 

9,774 

10.136 

10,498 

10,860 

11.222 

11,584 

11,946 

12,308 

12.670 

18,082 

13,894 

13,756 

14,118 

14,480  ' 

14,842 

16,220 

40,000 
45,000 
48,000 
49,000 
60,000 
51,000 
52,000 
66,000 
54,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
89,610 

0. 

General  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    80,610 

Elastic  limit  per  square  inch  of  orlgioal  section do...    4D.000 

ElcMigation  per  Incn  after  rupture Inch..      .2400 

Elongation  per  inch  under  stiain  at  elasticllmit doi..  .001700 

Reduction  in  diameter  at  point  of  rupture do...       .180 

Reduction  in  area  after  rupture,  percentof  original  section 46.8 

Position  of  rupture ''.7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".34*,  ".19,  *.19 

H.  Doc.  300 32 


498 


5-INOH   B.  Y.  GUN   TUBES. 

Duplicate  of  No.  6458. 
No.  6469. 


Diameter,  ".480. 

Sectional  area,  .181  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elon^tion 
per  inch. 

Inch. 
0. 
.000100 
.000800 
.000633 
.000967 
.001133 
.001300 
.001500 
.001700 
.008000 
.004333 
.006667 
.007400 
.009633 
.010900 
.012833 
.014633 
.017000 
.019333 
.021000 
.024000 
.026000 
.029667 
.081667 
.036333 
.040333 
.045000 
.051000 

Successive 
elonmition 
perinch. 

Inch. 
0. 

.000100 
.000200 

.000334 
000166 

Permanont 
set. 

Inch. 
0. 
0. 

Successive 
permanent 

set. 

Inch. 
0. 

1 

Total. 

Per  square 
inch. 

Remarks.                \ 

Ii>und». 
181 
905 
1,810 
3,620 
5,430 
6.335 
7,240 
8,145 
9,050 
9,231 
9,412 
9,598 
9,774 
10,136 
10,498 
10,860 
11,222 
11,684 
11,946 

12,  are 

12.670 
18,082 
13,394 
13.756 
14,118 
14,480 
14,842 
15.204 
16.640 

Poundit. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45.000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
62, COO 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
91,900 

Initial  load. 

.000167 
.000200 
.000200 

1 

1 

Elastic  limit. 
Tensile  strength. 

.001300 
.001383 
.002334 
.000733 
.002233 
.001267 
.001933 
.001800 
.002367 
.002333 
.001667 

.002000 
.003667 
.002000 
.004666 
.004000 
.004667 
.006000 

1 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    91.930 

Elastlclimit  per  square  Inch  of  original  section do...    50.000 

Elongation  per  inch  after  rupture inch..      .2033 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Red<i€tion la  diameter  at  point  of  rupture do...       .120 

RedOetioo in  area  after  rupture,  per  cent  of  original  section 4S.8 

Paittion.o(*ni|>ture ".76  from  neck 

Chitfllcter  of  .4&F0ken  surface silky,  oblique,  trace  of  granulation 

ElongattontM  inch  sections "M*  "15,  ".12 
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Tangektial  Specimens  from  Annealed  5-inch  Tube,  11272  B,. 

BREECH   slice. 

No.  6460. 
Diameter,  ".480. 
Sectional  area,  .181  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
permch. 

SuccesBlTe 
elongation 
per  Inch. 

Permanent 
set. 

SnooesBiTe 

permanent 

set. 

Remarki 

Total. 

Per  square 
Inch. 

Founds. 
181 
906 
1,810 
3,620 
6,480 
6,336 
7,240 
8.146 
8,688 

8.869 

9,060 
9,231 
9,412 
9,696 
9,774 
9,966 
10,136 
10,317 
10,496 
10,679 
10,860 
11,222 
11,584 
11,946 
12,306 
12,670 
13,062 
13,394 
18,766 
14,118 
14,480 
14,842 
16,204 
16,690 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
36,000 
40,000 
46,000 
48,000 

49,000 

60,000 
61,000 
62.000 
68,000 
64,000 
56,000 
66.000 
67,000 
68,000 
69.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,000 
84,000 
92,210 

Inch. 
0. 
.000100 
.000800 
.000633 
.000967 
.001133 
.001300 
.001500 
.001667 
/    .001738 
t    .002333 
.005000 
.005667 
.006333 
.007700 
.006333 
.009667 
.010088 
.011000 
.011833 
.013333 
.013733 
.015700 
.017400 
.019700 
.022500 
.024267 
.027500 
.030000 
.068000 
.037338 
.042500 
.046167 
.068383 

Inch. 
0. 

.000100 
.000200 
.000633 
.000634 
.000166 
.000167 
.000200 
.000167 
.000066 
.000600 
.002667 
.000667 
.000666 
.001367 
.000633 
.001334 
.000966 
.000967 
.000683 
.001500 
.000400 
.001967 
.001700 
.002300 
.002800 
.001767 
.006288 
.002600 
.006000 
.004383 
.006167 
.008667 
.007166 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

General  gummary. 

TeniUettrangtli  per  square  inch  of  octeinal  section poimds..    92,910 

Klastfc  limit  per  square  inch  of  original  section do...    48^000 

Elongation  per  inch  after  ruptnre inch..     .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Reduction  in  diameter  at  point  of  rupture do...      .110 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.6 

Position  of  rupture ^.8  from  neck 

Character  of  broken  surfkoe..^ silky  60  per  cent,  fine  granular  40  per  cent 

Elongation  of  inch  sectioDi ''.18,<14,«'.8S* 
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5-INOH   B.  F.  GUN  TUBES. 

Duplicate  of  No.  6460. 
No.  6461. 


Diameter,  ".480. 

Sectional  area,  .181  square  inch. 

Gauged  length,  3". 


Applied  loads. 

1G1nnim.tlnn 

Suoceaiye 
elongation 
per  inch. 

Permanent 
set. 

Bnccessive 

permanent 

set. 

Remarks. 

Total. 

Peraquare 
inch. 

per  inch. 

P<mnds. 

181 

905 

1,810 

8,620 

5,480 

6,885 

7,240 

8,145 

8,826 

8,607 

8,688 

8,869 

9,050 

9.281 

9,412 

9,593 

9,774 

10,136 

10,498 

10,860 

11,222 

11,584 

11,946 

12,806 

12,670 

18,082 

13,894 

18,756 

14, 118 

14,480 

16,190 

Pounds. 
1,000 
5.000 
10,000 
20,000 
80,000 
85.000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
58,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
89,450 

Inch. 
0. 

.000100 
.000800 
.000633 
.000967 
.001133 
.001800 
.001467 
.001500 
.001667 
.005400 
.006833 
.006667 
.007667 
.006688 
.009667 
.010600 
.012100 
.014600 
.015967 
.018688 
.020683 
.022833 
.026833 
.029167 
.061667 
.066000 
.089963 
.044500 
.051167 

Inch. 
0. 

.000100 
.000200 
.000688 
.000384 
.000166 
.000167 
.000167 
.000068 
.000067 
.003838 
.000933 
.000334 
.001000 
.000966 
.000934 
.001088 
.001500 
.002500 
.001867 
.002666 
.002200 

.008500 
.002884 
.002600 
.004883 
.008933 
.004567 
.006667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  Umit 

Tensile  strength. 

0. 



Oeneral  summary, 

TeneUe  strength  per  square  inch  o(  original  section pounds..    80,450 

Elastic  limit  per  sqaare  inch  of  original  section do...    47^000 

Elongation  per  inch  after  rupture inch..     .2ie7 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001507 

Reduction  in  diameter  at  point  of  rupture do...       .120 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.8 

PositioD  of  rupture ".85  from  neck 

^laracter  of  broken  surface silky,  in  part  interspersed  with  fine  giannlatioo 

BloDgadon  of  inch  secUOBs •84>, '.n,  ».14 


SOFT  STEEL  CAPS  FOR  5-INCH  A.  P.  SHELL. 
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SOFT  STEEL    CAPS    FOR    A.   P.   SHELL. 
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No.  6226. 


Marks,  ?,^P 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonmtion 
per  inch. 

Inch. 
0. 

.000100 
.000250 
.000550 
.000750 
.000800 
.009600 
.011000 
.012400 
.014000 

SucceflBive 
elongation 
per  inch. 

Inch. 
0. 

.000100 
.000150 
.000300 
.000200 
.000060 
.008800 
.001400 
.001400 
.001600 

Successive 

Remarks. 

ToUl. 

Per  Bqaare 
inch. 

Per^nent  p^nnanent 
**•       1       set. 

Pounds. 
200 
1,000 
2,000 
4,000 
5,000 
5,200 
5,400 
5,600 
5,800 
6.000 
11,090 

Pound*. 
1,000 
5,000 
10,000 
20,000 
25,000 
26,000 
27.000 
28,000 
29,000 
80,000 
55,450 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  ioad. 
Elastic  limit. 
Tensile  strength. 

General  mmimary. 

Tensile  strength  per  square  inch  of  orisrinal  section pounds..    55.450 

Elastic  limit  per  sqnare  inch  of  original  section do...    26.000 

Elongation  per  incn  after  rupture inch..     .8250 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  000600 

Reduction  in  diameter  at  point  of  rupture do. . .       .165 

Reduction  In  area  after  rupturie,  per  cent  of  original  section 54.6 

Position  of  rupture V  from  neck 

Character  of  broken  surface fl  ft  a,  sil  k  y 

Elongation  of  inch  sections ".28,  ".42* 


No.  6227. 
Marks,  %\  ^ 
Diameter,  ".500. 
Sectional  area,  .196  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
perlnch. 

Snccessiye 

elongation 

perlnch. 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

PernMuient  permanent 
"'        i       -et. 

1 

Pounds. 

196 

980 

1,960 

8,920 

4.900 

5,096 

5.292 

5,488 

5,684 

5,880 

6,076 

11,170 

Pounds. 
1.000 
5.000 
10,000 
20,000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
66,990 

Inch. 
0. 

.000100 
.000800 
000600 
.000860 
.000950 
.001500 
.010250 
.012000 
.01A500 
.016600 

Inch. 
0. 

.000100 
.000200 
.000800 
.000250 
.000100 
.000550 
.008760 
.001750 
.001600 
.002000 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit 

Tensile  strength. 

' 

OenercU  summary, 

^]eiuUe  strength  per  square  inch  of  original  section pounds..    66,990 

EJastic  limit  per  square  inch  of  original  section do...    2^00 

Elongation  per  inch  after  rupture inch..     .3600 

Elongation  perlnch  under  strain  at  elasticlimlt do...  .000960 

Reduction  In  diameter  at  point  of  rupture do . .  -       .165 

Reduction  in  area  after  rupture,  per  cent  of  original  section 61. 9 

Position  of  ruptiue 1*.8  from  neck 

Chaiacterof  broken  surf  ace fine,  silky 
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SOFT   STEEL   CAPS   FOB   A.   P.  SHELL. 


No.  6228. 


Marks,  c  a  ^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Suoceflsive 

elongation 

per  inch. 

Permanent 
set 

Inch. 
0. 
0. 

SucoesBiTe 

permanent 

set. 

Inch. 
0. 

Total. 

Per  square 
inch. 

per  Inch. 

Remarks. 

Pounds. 
200 
1,000 
2,000 
4,000 
5.000 
5.200 
5.400 
5,600 
5,800 
6,000 
6200 
6,400 
11,240 

Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
26.000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
56,200 

Inch. 
0. 
.000100 
.000850 
.000660 
.000950 
.001000 
.001060 
.012000 
.013100 
.014900 
.016550 
.018600 

Inch. 
0. 
.000100 
.000260 
.000800 
.000800 
.000050 
.000050 
.010960 
.001100 
.001800 
.001660 
.002060 

Initial  load. 
Elastic  limit. 
Tensile  strength. 

General  eummary. 

TeoBile  strenifth per  sqaare  inch  of  original  section pounds..    56,200 

Elastic  limit  per  square  inch  of  original  section do...    27,000 

Elongation  per  inch  after  rupture inch..      .8900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001060 

Reduction  m  diameter  at  point  of  rupture .' do...       .185 

Reduction  in  area  after  rupture,  per  cent  of  original  section 59.8 

Position  of  rupture 1''.7  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inchsections ''.44*  ^34 


CAST-STEEL  SHELL  BODIES. 


SPECIMENS  FROM  800-POUND  AND   1,000-POUND 
B.  T^  MORTAR  SHELLS. 
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0A8T-8TEEL   SHELL    BODIES. 

800-PouND  Shells. 

No.  6036. 
Marks,  5163. 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


507 


AppUed  loads. 

Elongation 
per  inch. 

Successiye 
elongation 
perinch. 

Permanent 
set 

SucceasiTe 

permanent 

aet. 

Remarks. 

Total. 

Perrauare 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,600 

7,800 

8,000 

8,200 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
88,000 
89,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 

Inch. 
0. 

.000100 
.000860 
.000600 
.001000 
.001450 
.001860 
.004500 
.007000 
.007960 
.009900 
.012500 
.015000 
.016500 
.018550 
.021000 
.024000 
.027000 
.090000 
.0400 

Inch. 
0. 

.000100 
.000250 
.000250 
.000400 
.000450 
.000400 
.002650 
.002500 
.000950 
.001950 
.002600 
.002500 
.001500 
.002060 
.002450 
.008000 
.008000 
.008000 
.0100 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 





General  summary, 

TeniQe  strength  per  square  inch  of  original  section pounds..    68,000 

Elaatic  limit  per  square  inch  of  original  section do...    88,000 

Elongation  per  inch  after  rupture inch..      .0600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001450 

Beduction  in  diameter  at  point  of  rupture do...       .016 

Bednctioninareaafterrupture,  per  cent  of  original  section 5.7 

Position  of  rapture 'M  from  neck 

Character  of  broken  surface granular  40  per  cent,  dull  silky  60  per  cent 

Elongation  of  inch  sections «^0B,''.07♦ 
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0A8T-8TEEL   SHELL   BODIES. 


No.  6036. 
Marks,  5161. 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
perinch. 

Inch. 
0. 

.000100 
.000650 
.000600 
.001000 
.001550 
.001750 
.004750 
.007500 
.008900 
.009900 
.012000 
.014250 
.015000 
.018500 
.020100 
.022500 
.025500 
.028900 
.0850 
.0460 
.0560 
.0700 

Successiye 

elongation 

perinch. 

Inch. 
0. 

.000100 
.000250 
.000250 
.000400 
.000660 
.000200 
.003000 
.002750 
.001400 
.001000 
.002100 
.002250 
.001650 
.002600 
.001600 
.002400 
.008000 
.003400 
.0061 
.0100 
.0100 
.0150 

Permanent 
set. 

SuccesBive 

permanent 

set 

Remarks. 

.      1 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14.400 

15,200 

15,720 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
50,000 
52.000 
54,000 
56,000 
58,000 
60,000 
64,000 
68.000 
72,000 
76,000 
78,600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 





GenercU  summary. 

Tezi^e  strength  per  square  inch  of  orlcfinal  section pounda..    78,600 

Slastio  limit  per  square  inch  of  original  section do...    89.000 

gongatlon  per  inch  after  rupture inch..      .WW 

5|ongation  per  inch  under  staain  at  elastic  limit do...  .001650 

Aeducaon  in  diameter  at  point  of  rupture do...       .025 

Aeauction  in  area  after  rupture,  per  cent  of  original  section 9.6 

Pgdtton  of  rupture ...i ».6  from  neck 

wSSfSif'^'Proken  surface granular  85  per  cent,  dull  sUky  15  Der  cent 

Elongation  of  Inch  sectloas \7. 7 'Ol*,"* 


CAST-STEEL   SHELL   BODIES. 
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No.  6037. 


Marks,  5167. 

Diameter,  .605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loftds. 

Elonsatlon 
per  Inch. 

SuoceflBive 

elonntion 

perlnch. 

Permanent 
Bet. 

Sucoearive 

Remarks. 

Total. 

Persqiutre 
inch. 

permanent 
set. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,600 

7,800 

8,000 

8,200 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12.000 

12,800 

18,600 

14,400 

15,200 

15,610 

I^mndt. 
1,000 
5.000 
10,000 
20,000 
80,000 
88,000 
89,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
60,000 
52,000 
54,000 
56.000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
78,060 

Inch. 
0. 

.000100 
.000800 
.000600 
.001000 
.001660 
.001900 
.006750 
.008000 
.009400 
.011350 
.013800 
.015500 
.017660 
.020000 
.022750 
.025600 
.028500 
.081750 
.0400 
.0600 
.0660 
.0900 

Inch, 
0. 

.000100 
.000200 
.000800 
.000400 
.000660 
.000290 
.004850 
.001250 
.001400 
.001950 

Inch. 
0. 
0. 

^    Inch. 
0. 

Initialload. 
Elastic  limit. 

Tensile  strength. 

0. 

.001960 
.002200 
.002150 
.002350 
.002750 



.002750 
.003000 

.008250 

.008250 

.0100 

.0150 

.0250 



General  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    78,060 

Elastlclimlt  per  sanare  inch  of  original  section do...    88.000 

Elongation  per  in<m  after  rupture inch..     .1260 

Elongation  per  inch  under  sbain  at  elastic  limit do...  .001660 

Reduction  In  diameter  at  point  of  rupture do...       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13.2 

Position  of  rupture ^86  from  neck 

Character  of  broken  surface dull  silky 

1  of  inch  sections M1,M4» 
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OAST-STEEL   SHELL   BODIES. 
No.  6038. 


Marks,  6173. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Snccewive 

Permanent 
set. 

permanent 
set. 

Remarks. 

Total. 

Per  square 
Inch. 

per  Inch. 

elonjcation 
per  inch. 

Pimnda. 

MO 

1,000 

2,000 

4,000 

6,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,200 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

18,600 

14,400 

16,200 

16,780 

Pounds. 
1.600 
6,000 
10,000 
20,000 
80,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
60,000 
62,000 
64.000 
66,000 
68.000 
60,000 
64,000 
68,000 
72,000 
76,000 
78,660 

Inch. 

6. 
.000100 
.000800 
.000600 
.001000 
.001460 
.001660 
.004600 
.006400 
.006660 
.007600 
.008760 
.010760 
.012500 
.016000 
.017100 

.  .019500 
.021750 
.026260 
.027600 
.081000 
.0400 
.0600 
.0600 
.0800 

Inch. 
0. 

.000100 
.000200 
.000800 
.000400 
.000450 
.000100 
.002960 
.000900 
.001260 
.000660 
.001260 
.U02000 
.001750 
.002500 
.002100 
.002400 
.002260 
.008500 
.002280 
.008500 
.0090 
.0100 
.0100 
.0200 

Inch. 

8: 

Inch. 
0. 

InitUl  load. 
Elastic  limit. 

0. 

' 





1 

::::::::::::::::::::::: 

Tensile  strength. 



General  aummary. 

Tensile  dtrenifthper  square  inch  of  original  section pounds..   78,600 

Elastic  limit  per  square  inch  of  original  section do...    87,000 

Elongattdn  per  inch  after  rupture Inch..     .1150 

Elongation  per  inch  under  strain  at  elastic  limit ,..do. . .  .001550 

Reduction  in  diafneter  at  point  of  rupture do...       .025 

Reduction  ih  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  future M  from  neck 

Character  of  broken  surface granular  85  per  cent,  dull  silky,  15  per  cent 

Elongation  of  inch  sections <10,''.18* 


0A8X-STEEL   SHELL   BODIBS. 

No.  6039. 
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Marks,  5181. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Sacceeriye 

elongation 

perlnch. 

Ponnanent 
set. 

Socoenlve 

Total. 

Persauare 
inch. 

»t. 

Remarks. 

Ftmnds. 

200 

1,000 

2,000 

4,000 

6,000 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

POUTldS. 

1,000 
5,000 
10,000 
20,000 
80,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46.000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
<u  nnn 

Inch. 
0. 

.000100 
.000860 
000660 
.001060 
.001600 
.001760 
.004600 
.009000 
.010000 
.011660 
.014000 
.016000 
.018260 
.020600 
.028500 
.026400 
.029450 
.063000 
.0400 

Inch. 
0. 
.000100 
.000260 
.000600 
.000400 
.000460 
.000260 
.002760 
.004600 
.001000 
.001660 
.002860 
.002000 
.002260 
.002260 
.008000 
.002900 
.003060 
.006560 
.fl07n 

Inch. 
0. 
0. 

Inch. 
0. 

InlUal  load. 
ElasUe  limit. 

Tensile  strength. 

0. 

12,800 



18,600    1        68;060 
14,400            72,000 
15,200    1        76,000 
15,640    !        77.700 

.0600          .oioo 

.0660              .0160 
.0960              .0800 

1 

General  auTnmary, 

Tensile  strength  per  square  inch  of  original  section poondj..    77,700 

Elasticlimit per  sauare inch  of  original  section do...    39,000 

Elongation  per  inch  after  rupture inch.       .1300 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Reduction  in  diameter  at  point  of  rupture do...       .066 

Reduction  in  area  after  rupture,  percentof  original  section 18.2 

Position  of  rupture ''.55  from  neck 

Character  of  broken  surface granular  80  per  cent,  dull  silky  20  per  cent 

Elongation  of  inch  sections ".11,  "'.IS* 
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0A8T-8TEEL    SHELL    BODIES. 


No.  6040. 
Marks,  5188. 
Diameter,  ".506. 
Sectional  area,  .20  square  inch 
Gauged  length,  2". 


Applied  loadM. 


ToUil. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,600 

7,800 

8,000 

8,200 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

15,200 

16,630 


For  square 


;  For  aqiu 
I      Inch. 


J\}utuis. 
1,000 
6,000 
10,000 
20,000 
30.000 
88.000 
39,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
64,000 
66,000 
68,000 
60,000 
64,000 
68,000 
72,000 
76,000 
78,150 


Elonfatiun 
per  inch, 


Inch. 
0. 

.OOOl'VO 
.000860 
.000650 
.001000 
.001560 
.001750 
.008500 
.009460 
.010500 
.012500 
.014750 
.017000 
.019600 
.021660 
.024760 
.027600 
.081600 
.084250 
.0460 
.0600 
.0700 
.1000 


Successive 
elongation 
perinch. 


Incfu 
0. 

.000160 
.000200 
.000300 
.000850 
.000560 
.000200 
.006750 
.000960 
.001060 
.002000 
.002260 
.002260 
.002600 
.002150 
.003100 
.002750 
.004100 
.002660 
.010750 
.0060 
.0200 
.0300 


Permanent 
set. 


Inch. 


Successive 
permanent 


Inch. 


0. 
0. 

0. 

0. 



1 

1 

1 

1 

Remarks 


Initial  load. 


ElaisUc  limit. 


Tensile  strength. 


General  nummary. 

Tensile  Btr?n|rth  per  square  inch  of  original  section pounds. .    78, 160 

Elastic  limit  per  !>K]uare  Inch  of  original  section do.. .    38,000 

EI nniratl  on  jh.^x  i u ch  after  rupture inch . .      .  1500 

KjongflUon  pt^f  i^cii  under  strain  at  elastic  limit do. . .  .  001560 

KcJuetJon  111  tlifl meter  at  point  of  rupture do...       .045 

Kjeaaction  in  HreJt  after  rupture,  per  cent  of  original  section 16.9 

™"onDf  ruptf^e ^25  from  neck 

Fintf^If  ^  t>TOken  surface granular  40  per  cent,  dull  silky  60  per  cent 

i^'iongatjon  of  iii*ti  sections <m,M6» 


CAST-STEEL   SHELL   BODIES. 
No.  6041. 
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Marks,  6195. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


I  Per  square 
Inch. 


PounrUs 

20C 

1.000 

2,000 

4,000 

6.000 

7,800 

8,000 

8,200 

8,400 

8.600 

8,800 

9,200 

9,600 

10,000 

10,400 

10,860 

11,200 

11,600 

12,000 

12,800 

13.600 

14,400 

15  200 

15.860 


Pounds. 
1,000 
5.000 
10,000 
20,000 
80,000 
89,000 
40,000 
41.000 
42.000 
43.000 
44.000 
46.000 
48,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
64.000 
68.000 
72.000 
76,000 
79,800 


£longatiozi 
per  inch. 


Inch. 
0. 

.000100 
.000900 
.000660 
.001060 
.001500 
.001800 
.006000 
.007760 
.009000 
.009600 
.011650 
.018900 
.016000 
.017900 
.020150 
.022650 
.025560 
.028600 
.0350 
.0400 
.0560 
.0700 


SuccesBive 
elongation 
perinch. 


Inch. 
0. 

.000100 
.000200 

.000850 
.000400 
.000450 


Permanent 
set. 


Inch. 


.002750 

.001260 

.000500 

.002150 

.002250 

.002100 

.001900 

.002260 

.002500 

.002900 

.009060 

.0064 

.0060 

.0160 

.0150 


Succeaslye 

permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section .?. pounds . .    79, 80p 

Elastic  limit  per  square  inch  of  original  section do...    39,000 

Elongation  per  inch  after  rupture inch..     .1200. 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Reduction  in  diameter  at  point  of  rupture do . . .       .025 

Reduction  In  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  sections .*.- ".12*,".12* 

H.  Doc.  300 33 
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OAST-STEEL   SHELL   BODIES. 


No.  6042. 


Marks,  5202. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

Elonsatlon 
per  Inch. 

Succeniye 

elongatton 

perinch. 

Permanent 
set. 

Successive 

permanent 

set 

Inch. 
0. 

Remarks. 

ToUkl. 

Per  square 
incn. 

IHrnnda. 

200 

1,000 

2,000 

4,000 

6,000 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,400 

8.800 

9.200 

9,600 

10,000 

10,400 

10,800 

11.200 

11,600 

12,000 

12.800 

13,600 

14,400 

15,200 

16,000 

PimndB. 
1,000 
5.000 
10,000 
20,000 
80,000 
34,000 
35,000 
36,000 
87,000 
38,000 
89,000 
40,000 
42.000 
44,000 
46,000 
48,000 
60,000 
62.000 
54,000 
66,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 

Inch, 
0. 

.000100 
.000400 
000650 
.001060 
.001460 
.001650 
. 001450 
.008160 
.004500 
.005750 
006600 
.006500 
.010250 
.012000 
.018750 
.016600 
.018600 
.020560 
.023000 
.025750 
.029000 
.0660 
.0450 
.0550 
.0750 
.1200 

Inch. 
0. 

.000100 
000800 
.000250 
.000400 
.000400 
.000200 
.000800 
.000700 
.001850 
.001260 
.000850 
.001900 
.001750 
.001760 
.001760 
.002760 
.002000 
.002060 
.002450 
.002750 
.003250 
.0060 
.0100 
.0100 
.0200 
.0450 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    80,000 

Elastic  1  imit  per  square  inch  of  original  section do . . .    84, 000 

Elongation  per  inch  after  rupture inch..     .1250 

Elongation  per  inch  under  strain  at  elastic  limit do,..  .001450 

Reduction  in  diameter  at  point  of  rupture do...       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18.2 

Position  of  rupture ".45  from  neck 

Character  of  broken  surface granular 

Elongation  of  Inch  sections 'Tm^.^.U 


CAST*8T££L  SHELL   BODIES. 
No.  6043. 
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Marks,  5210. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonntlon 
per  inch. 

SnoceflsiTe 

elonntlon 

perinch. 

Permanent 
set. 

duocenive 

Total. 

""^^r 

permanent 
set. 

Remarks. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7:800 

8,000 

8,200 

8,400 

8,600 

81800 

9,200 

9,000 

10,000 

10,400 

10.800 

11,200 

11,600 

12,000 

12,800 

13.600 

14,400 

15,200 

Pounds, 
1,000 
5,000 
10,000 
20,000 
80,000 
39,000 
40,000 
41,000 

43,000 
44.000 
46,000 
48,000 
60,000 
52,000 
54,000 
66,000 
58.000 
60,000 
64,000 
68,000 
72,000 
76,000 

Inch, 
0. 

.000100 
.000860 
.000600 
.001000 
.001500 
.001600 
.006000 
.006500 
.009600 
.010500 
.012900 
.014900 
.017100 
.019260 
.021600 
.024750 
.027700 
.081060 
.0400 
.0600 
.0600 
.0660 

Inch. 
0. 

.000100 
.000250 
.000250 
.000400 
.000600 
.000100 
.006400 
.006500 
.WIOOO 
.001000 
.002400 
.002000 
.002200 
.002150 
.002860 
.006160 
.002960 
.003850 
.000960 
.OIW 
.0100 
.0250 

Ineh. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

Tensile  atretigth. 

0. 

............1                . 

1 

1 

1 

1 

Oeneral  tummary. 

Tensile  strength  per  square  inch  of  oiginal  section pounds..    76,000 

Elastic  limit  per  square  inch  of  original  section do. . .    40, 000 

Elongation  per  inch  after  rupture inch..     .0850 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001600 

Reduction  in  diameter  at  point  of  rupture do. . .       .025 

Reduction  in  area  after  rupture,  per  cent  of  origtnal  section 9. 5 

Position  of  rupture ».6  from  neck 

Character  of  broJcen  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  sections 7. .V. ''.09»,".06 
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CAST-STEEL   SHELL   BODIES. 


No.  6044. 


Marks,  5217. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Succeflrive 

Permanent 

set. 

Successive 

permanent 

set 

Remarks 

Total.     '''JnX'* 

^^^"°«r 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9.200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13.600 

14,400 

15.200 

Poundt. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58.000 
60,000 
64,000 
68,000 
72,000 
76.000 

Inch. 
0. 
.000100 
.000850 
.000000 
.000950 
.001450 
.001450 
.001500 
.001600 
.010500 
.011250 

Inch.      1       Inch. 
0.               1    0. 
.000100    i    0. 

Inch. 
0. 

Initial  load. 

.000250 
.000250 
.000350 
.000600 

0. 
.000050 
.000100 
.008900 
nnoTfin 



L. 

1 

0. 

1 

!*!!!!  ::::.::::: 

1 

1 

1 

Elastic  limit 

1 

1 

.012100            00»»0 

.012960 

.015500 

.017400 

.020000 

.022150 

.025250 

.028250 

.0800 

.0400 

.0500 

.000850 

.002550 

.001900 

.002600 

.002150 

.003100 

.003000 

.001750 

.0100 

.0100 

1 

'  '1'    '    ' 

1 

1 

! 

1 

'..'.//.'.'.'.'.' y.'.v.y.'.v.y.'. 

Tensile  strength. 

1 

, 

1 

' 

General  summary. 

KSSSifjf^QjTlh  rwr  flquare  inch  of  original  section pounds..    78.000 

^S^H^^^V^rklxi^  InchoforiginiasecUor ....^o...    43^ 

MonE*!^**  plrimh  jifter  rupture -. inch..     .0800 

'""'5f&''fe„-«^i^e granutar  40  per  cent.  dnllrilkyM  percent 

"'ioeist'c'K'*" • 


GA8T-STEEL   SHELL   BODIES. 
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No.  6046. 


Marks,  5224. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Inch. 
0. 

.000100 
000850 

.000660 
.001000 
.001360 
.007750 

SuccesBive 
elongation 
perlnch. 

Permanent 

set. 

Inch. 
0. 
0. 

SucceflslTe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounda. 

aoo 

1,000 
2,000 
4,000 
6,000 
8,000 
8,200 
8,400 
8,600 
8,800 
9,200 
9,600 
10,000 
10,400 
10,800 
11,200 
11.600 
12,000 
12,800 
13,600 
14.400 
14,670 

Pounda. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
41,000 

Inch. 
0. 

.000100 
.000260 
.000800 
.000350 
.000850 
.006400 
.001000 
.000750 
.001000 
.002250 
.002250 
.002150 
.002600 
.002250 
.003500 
.008000 
.008500 
.0080 
.0100 
.0150 

Inch. 
0. 

Initial  load.                        | 

0. 

Elastic  limit 

42,000    i      .008750 
43,000    !      .009500 

Tensile  strength. 

1 

44.000 
46,000 
48,000 
50,000 
52,000 
64,000 
56.000 
68,000 
60,000 
64,000 
68,000 
72,000 
73,850 

.010500 

.012750 

.015000 

.017150 

.019750 

.022000 

.026500 

.028500 

.082000 

.0400 

.0500 

.0650 

1 

] 

1 

1 

1 

:::::::::::.T  ■': 

1 

1 

1 

i  ■• 1 

General  summary, 

Eensile  strength  per  square  inch  of  original  section pounds. .    78, 860 

Elastic  limit  per  square  inch  of  original  section do . . .    40, 000 

Rlongation  per  incn  after  rupture inch..     .0800 

Rlongation  per  inch  under  strain  at  elastic  limit do. . .  .  001860 

reduction  in  diameter  at  point  of  rupture do...       .025 

Ceductlon  in  area  after  rupture,  per  cent  of  original  section 9. 5 

,  Eosition  of  rupture ".86  from  neck 

.  Tharacterof  broken  surface....... granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  sections *.07,  ".09* 
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CAST-STEEL   SHELL   BODIES. 
No.  6046. 


Marks,  5233. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Sncoearive 
elongation 
per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

8,200 

8,400 

8,60r 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12.800 

13.600 

14.400 

14,420 

Pounds. 
1.000 
5,000 
10,000 
20.000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
50,000 
62,000 
54,000 
56,000 
58,000 
60.000 
64,000 
68,000 
72,000 
72,100 

Inch. 
0. 
.000100 
.000650 
.000660 
.001000 
.001500 
.001600 
.001700 
.009250 
.010850 
.012000 
.014260 
.016600 
.019060 
.021600 
.024260 
.027000 
.080900 
.0650 
.0450 
.0600 

Inch. 
0. 

.000100 
000260 
.000800 
.000850 
.000600 
.000100 
.000100 
.007560 
.001100 
.001660 
.002260 
.002260 
.002560 
.002450 
.002750 
.002750 
.006900 
.0041 
.0100 
.0150 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 

Tensile  strength. 

General  mmmary, 

i?^"^?fStJfSrfn*'"f^J^C»^<>'<>'*^^  pounds..    72,100 

JSJonlfttifiJIf^^  )    1  "'^^''f^PtoreT. Inch..     .OTOO 


CAST-STEEL   SHELL   BODIES. 
No.  6047. 
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Marks,  5288. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  "2. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  Inch. 

Permanent 
aet 

Inch. 
0. 
0. 

SnccessiTe 

Remarks. 

Total. 

Per  square 
inch. 

permanent 
set 

Poundt. 
200 
1,000 

?'SJ2 
4,000 

6,000 

8,000 

8,200 

8,400 

8.600 

8,800 

9,000 

9.200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

18.600 

14,400 

15,200 

16,000 

16,410 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
48.000 
50,000 
52,000 
54,000 
56,000 
58,000' 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
82,060 

Inch, 
0. 

.000100 
.000860 
.000600 
.001000 
.001450 
.001500 
.001560 
.001700 
.001960 
.008000 
.009000 
.010750 
.012500 
.014400 
.016250 
.018760 
.020600 
.028260 
.0600 
.0400 
.0500 
.0600 
.0750 

Inch, 
0. 

.000100 
.000250 
.000260 
.000400 
.000450 
.000060 
.000060 
.000150 
.000250 
.006060 
.001000 
.001760 
.001760 
.001900 
.001860 
.002500 
.001760 
.002760 
.006750 
.0100 
.0100 
.0100 
.0150 

Inch. 
0. 

IniUal  load. 
ElasUc  limit. 

Tensile  strength. 

0. 

' 

::::::::::::i:::::::::::: 

1 

::::::::::::!:::::::::::: 

General  summary. 

Tensile  strength  per  square  inch  of  orlgina]  section pounds..    82,060 

Elastic  limit  per  square  inch  of  original  section do. . .    42, 000 

Elongation  per  inch  after  rupture inch..     .0850 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001560 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture ,  per  cent  of  original  section 9. 5 

Position  of  rupture ''.95  fh>m  neck 

Character  of  broken  surface granular  70  per  cent,  dull  silky  SOper  cent 

Elongation  of  inch  sections «C07,M0* 
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OAST-STEEL   SHELL   BODIES. 


No.  604S. 


Marks,  5244. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


ToUil.    ^''^„X" 


Pounds. 

200 

1,000 

2,000 

4,000 

6.000 

7,400 

7,600 

7,800 

8,000 

8,200 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10.800 

11,200 

11,600 

12,000 

12,800 

13,600 

14.400 

15,200 


Pounds. 
1,000 
6,000 
10,000 
20.000 
80,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
44.000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 

6a»ooo 

72,000 
76,000 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
.000900 
.000650 
.001000 
.001850 
.001400 
.001650 
.007400 
.008350 
.009600 
.011500 
.014000 
.015600 
.018300 
.020950^ 
.028500 
.026250 
.030000 
.033750 
.0400 
.0500 
.0650 
.0950 


8ucce88lveip___-_p_.  Successive 
elongation  ^®"^,^®°'  permanent 
perlnch.  I   ^^'       i   set. 


Inch. 
0. 

.000100 
.000200 
.000850 
.000350 
.000350 
.000050 
.000250 
.0a5750 
.000950 
.001250 
.001900 
.002500 
.001600 
.002700 
.002650 
.002550 
.002750 
.003750 
.003750 
.006250 
.0100 
.0150 
.0800 


Inch. 


Inch. 


0.                    0. 
0.  I 

6."    "       I 

I 

I 

;;;;;;;;;t;;;;;;; 

r 
i; 


Kcmiirk?,. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 
*'SSij!fi^'^njrth  m-r  ^wiuare  Inch  of  original  section pounds..    76.000 

I^W^i/'^'^CI/iri^r  at  point  of  rupture do...      .1035 

Smii^ri^.fVf/^^"^*^'^      '^^.r. ".95  from  neck 

^^^i?^  Of  ?f  f"'^'  -  ^  .-.Vfare        granular  60  per  cent  dull  silky  40  per  cent 

'^-rKr^-StoSr-'V ''■^•"•" 


CAST-STEEL   SHELL    BODIES. 
No.  6050. 
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Marks,  5044. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


ApplitHi  Uiadit. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,800 

8.000 

8,200 

8,400 

8,800 

9,200 

9,600 

10.000 

10,400 

10.800 

11,200 

11,600 

12,000 

12,800 

13.  GOO 

14,400 

15,200 

15,  410 


Per  square 
incn 


Potmds. 
1,000 
5,000 
10,000 
20,000 
80,000 
89.000 
40,000 
41,000 
42,000 
44.000 
46.000 
48,000 
50,000 
62,000 
64,000 
66,000 
68,000 
60,000 
64,000 
68,000 
72,000 
76,000 
77.060 


E1oiu:atioii 
per  Inch. 

Inch. 
0. 

.000160 
.000850 

.000750 

.001000 

.001550 

.001850 

.007500 

.008900 

.010400 

.012650 

.014900 

.016750 

.019000 

.021500 

.024400 

.027000 

.080000 

.0850 

.0400 

.0650 

.0700 

SucceBslve 
elongation 
perlnch. 

Inch. 
0, 
.000160 
.000200 
.000400 
.000250 
.000650 
.OOOSOO 
.006660 
.001400 
.001600 
.002250 
.002250 
.001850 
.002250 
.002500 

002900 
.002600 
.008000 
.0060 
.0050 
.0150 

nifiA 

Permanent 
net. 

Inch. 
0. 

Buecearive 

permanent 

set 

Remarks. 

.  Inch. 
0. 

Initial  IcMd. 

[ 

.000050    1      .0U0050 

Elastic  limit 

1 

' 

1                

1   

i 

1 

I 

1 

1 

1 

1 

, 

Teniiik- 8trength. 

1 

i 

General  xummary. 

Tensile  stren^h  per  square  Inch  of  ori|rinaI  section pounds. .    77,050 

Elastic  limit  per  souare  inch  of  original  section ;°°w ' '       nSX 

Elongation  per  inch  after  rupture incn..      -"oo" 

Elongation  per  inch  under  strain  at  elastic  limit 50--    "'^SS 

Reduction  in  diameter  at  point  of  rupture <io •  •  •       •  ^  7 

Reduction  in  area  after  rupture,  per  cent  of  original  section - :;:,••-••     ^^v 

Position  of  rupture .......V. ?. "•«  from  neck 

Character  of  broken  surface granular,  dull  spot  at  circumference 

Elongation  of  inch  sections • "^'   •"** 
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GA.BT-8TEEL   SHELL  BOIHX8. 
No.  6051. 


Marks,  5254, 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


1 

ELmigiitlon 
per  Inch. 

Inch. 
0. 
.000100 
.000850 
.000650 
.001060 
.001600 
.001900 
.002400 
.008600 
.009500 
.0115U0 
.018750 
.015500 
.018500 
.020900 
.028260 
.026000 
.028900 
.0850 
.0400 
.0550 

£iioc«vfTe 

per  inch. 

Piermrtnent 

set. 

Inch. 
0. 
0. 

Successive 

permanent 

set. 

Inch. 
0. 

Total. 

Per  sa  uare 
inch. 

Remarks. 

1  Pounds. 

200 

,      1,000 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
89.000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
73,050 

Inch. 
0. 

.000100 
.000260 
.000900 

Initial  load. 

'      2,000 

;      4,000 

6,000 

.000400 
.000660 
.000800 

.000500 

.006100 

.001000 

.002000 

.002250 

.001750 

.003000 

.002400 

.002850 

.002750 

.002900 

.0061 

.0050 

.0150 

0. 

1      7,800 

Elastic  limit 

1      8,000 

1      8,200 

,      8,400 

8,800 

1      9,200 

9,600 

10,000 

10,400 

•    10,800 

11,200 

11,600 

12,000 

12,800 
18,600 
14,400 
14,610 

.................... 

Tensile  streng'th. 

General  summary. 

ElastJc^St?S.!l^"'''^>^'^^^Q^'*»  of  original  section pounds..    78,050 

|JoiWBtionpirL''.^'^^Jit'h  of  orlgin2 section do...    89j00e 

§«ductJonfS^^jJ^^^Ji2ndrr«[m)ri  at  elastic  limit do. 


do.. 


i./jiinicter<tf  »;-';i^ ".2 from  nedc 

^«»iig*tJon  of  f!f*eii  ^iirikt'e    ' granular  60  per  cent,  dull  silky  40  per  cent 


CAST-STEKL  SHIXL  BODXB8. 
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No.  6062. 

Marks,  5261. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

EloDsatloil 
per  inch. 

Suooeflsive 
perinch. 

Permanent 
set. 

SuccesBive 

permanent 

set. 

Remarks. 

Total. 

1 

Per  square 
Inch. 

Poundt. 

200 

1,000 

2,000 

4,000 

6,000 

7,400 

7,600 

7,800 

8,000 

1      8,200 

8,400 

I      8,800 

9,200 

1      9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80.000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
60,000 
62,000 
64,000 
56,000 
68,000 
60,000 
64,000 
68,000 
72,000 
76,000 

Inch. 
0. 

.000100 
.000400 
.000760 
.001060 
.001600 
.001760 
.002060 
.002600 
.004960 
.007260 
.009400 
.010760 
.018060 
.014760 
.017600 
.020900 
.022400 
.026000 
.027900 
.0800 
.0400 
.0600 
.0700 

Inch. 
0. 
.000100 
.000900 
.000660 
.000800 
.000660 
.000160 
.000900 
.000460 
.002460 

Inch. 
0. 
0. 

Inch. 
0, 

Initial  load. 

_ 

.................... 

Elastic  limit 
Tensile  strenirth. 

0. 



I  

.002300 

1 

.002160 

.001360 

.002800 

.001700 

.002760 

.008400 

.001600 

.002600 

.002900 

.0021 

.0100 

.0100 

.0200 

1 

12,000 
12,800 
13,600 
14,400 
16.200 



1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    76, 000 

Elastiq  limit  per  square  inch  of  original  section do . . .    37, 000 

Elongation  per  inch  after  rupture inch..     .0800 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001600 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture 1*  from  neck 

Character  of  broken  surface granular  80  per  cent,  dull  silky  20  per  cent 

JSlongation  of  inch  sections '^06,*10• 
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OAST-STEEL   SHELL   BODIES. 


No.  6053. 
Marks,  5268. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 


Total. 


Per  square 
inch. 


VI r»«.ro*i«r.  Successive  o«^,o«.».,«'  Succeaslve 
^?fm.h  elon^tion  Permanent  p^nnanent 
per  men.      perlnch.  ^^'  set. 


Remarks. 


PouiuU. 

200 

1,000 

2,000 

4,000 

6,000 

7,400 

7,600 

7,800 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10.400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

.14,400 

15,200 

16,000 

16,200 


PouiuU. 
1,000 
5,000 
10,000 
20,000 
30,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
81,000 


Inch.       I       Itwh. 


Initial  Ictad. 


Inch. 
0. 

.000100  I    0. 

.000250    ; 

.000250     

.000400    I    0.  

.000600    i Elastic  limit. 

.000350     

.000500     

.000560    ' 

.001150    

.002100    ' 

.001400     

.001850     

.002150     

.001850     

.002000     

.002000     

.002500     

.002400     

.0026         

.0050         

.0100         

.0100         

.0200 


Tensile  strength. 


General  summnry. 

f^^^l^a^mQUM.te\nchoi  original  section pounds..    81,000 

™—— .-un  iP«^*Iime  inch  of  origin^  section do...    37^ 

S^SSSrEf  J- ftu^/U'r  rupture inch..      .OSj^O 

£^.^^«"ii/o  '*^ajHter"iipolntof  rupture    do...       .025 

^^^f^'^^^vw^---- -^^"^^ 

*^^<^hMiiction^ ^'    * 


J 
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Marks,  5273. 
Diameter,  ".506. 
Sectional  area, 


No.  6054. 


Gauged  length,  2". 


square  inch. 


Applied  loads. 

Elonffatloxi 
per  inch. 

Saccessive 

elongation 

perinch. 

Inch. 
0. 

.000100 
000200 

Permanent 
set. 

Saccessive 

permanent 

set. 

Remarks 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,400 

7,600 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

14,600 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
78,000 

Inch. 
0. 

.000100 
.000800 

.000600 

.001000 

.001450 

.001700 

.002460 

.008960 

.004860 

.006950 

.008000 

.009900 

.011560 

.018760 

.015600 

.018100 

.020400 

.028000 

.026000 

.0300 

.0850 

.0500 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load 
Elastic  limit. 

Tensile  strengrth. 

.000300 
.000400 
.000460 
.000250 
.000750 
.001600 
.000900 
.001100 
.002050 
.001900 

0. 



.001650 
.002200 
.002050 
.002900 
.002800 
.002600 

.008000 
.0040 
.0060 
.0160 

:::::::::::: 



1 

General  gummary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    78,000 

Elastic  limit  per  square  inch  of  original  section do. . .    87, 000 

Elongation  per  Inch  after  rapture inch. .     .  0700 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001460 

Reduction  in  diameter  at  point  of  rupture do. . .       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section , ■      9.5 

Position  of  rupture at  middle  of  stem 

Character  of  brolcen  surface granular  70  per  cent,  dull  silky  80  per  cent 

Elongation  of  inchsecUons ".07*  ".07* 
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OAST-STEEL   SHELL   BODIES. 
No.  6065. 


Marks,  5280. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  l<MdB, 

EIoDsatlon 
per  inch. 

Succeniye 
elonnitlon 
per  inch. 

Permanent 
8et. 

Buccenive 

permanent 

set. 

Reniarkn. 

ToUl. 

Per  square 
incn. 

Pmind*. 

200 

1,000 

2,000 

4,000 

-    6,000 

7,200 

7.400 

7,600 

7,800 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

14,610 

Purnndg. 
1,000 
5,000 
10,000 
20,000 
30,000 
36.000 
87.000 
38,000 
89,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
73,060 

Inch. 
0. 

.000100 
.000850 
.000600 
.001060 
.001660 
.002850 
.006500 
.004600 
.006900 
.006060 
.009900 
.012000 
.018900 
.016000 
.018600 
.020750 
.024250 
.027100 
.081000 
.0350 
.0450 
.0600 

Inch, 
0. 
.000100 
.000250 
.000250 
.000450 
.000600 
.000700 
.001150 
.001000 
.001400 
.002150 
.001860 
.002100 
.001900 
.002100 
.002600 
.002150 
.003500 
.0028SO 
.008900 
.0040 
.0100 
.0150 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 
Elastic  limit. 

.000060 

.000060 

, 

1 

1 

1 

t 

t 

Tensile  strength.               ' 

1 

.  .            -1 

General  summary. 

Tensile  strength  per  square  Inch  of  ori^nal  section pounds..    78,060 

Slastiellmlt  per  square  inch  of  original  section do...    86,000 

Elongation  per  Inch  after  ruptnre : inch..     .0609 

Elongation  per  inch  under  strain  at  elastic  1  i  mit do ...  .  OOlttO 

Reduction  in  diameter  at  point  of  rupture do...       .0® 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.6 

Position  of  rupture ».8  from  neck 

Chaiacter  of  broken  surface granular  60  per  cent,  dull  Kilky  40  per  cent 

Mon«»tion  of  Inch  sections ".QB^.'.O^ 
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Xo.  6056. 


Marks,  5288. 

Diameter,  ".605. 

Sectional  area^  .20  square  inch. 

Gauged  length,  2". 


- 
Applied  loadfl. 

Elongation 
per  Inch. 

Inch. 
0. 

.000160 
.000400 
.000750 
.001060 
.001600 
.001650 
.001700 
.00186C 
.008760 
.009160 
.009760 
.011660 
.018960 
.015000 
.017650 
.019960 
.022600 
.024600 
.0900  . 
.0860 
.0450 
.0660 
,0760 

elongation 
per  inch. 

Permanent 
net. 

SnocesBive 

permanent 

set. 

Remarks. 

,    Total. 

1 

Per  square 
Inch. 

Pounds. 

200 

1.000 

2,000 

4.000 

6.000 

8.000 

8,200 

8,400 

8,600 

8,800 

9,000 

9,200 

9.600 

10,000 

10.400 

10.800 

11,200 

11.600 

12.000 

12.800 

18.600 

Pounds, 
1.000 
6,000 
10,000 
20.000 
80.000 
40.000 
41.000 
42.000 
48,000 
44,000 
45,000 
46,000 
48,000 
60.000 
62.000 
54.000 
56.000 
56.000 
60.000 
64.000 
68.000 
72.000 
76,000 
80.000 
83.060 

Inch. 
0. 

.000160 
.000260 
.000860 

Inch, 
0. 
0. 

Inch. 
0. 

InlUal  load. 

.000000 
.000660 
.000060 
000060 

.000150 
.006000 
.000400 
.000600 
.001900 
.002300 
.001960 

0. 



Elaatic  limit. 

1 





.001750 

.002800 

.002650 

.002100 

.0054 

.0060 

.0100 

.0100 

.0200 

1 

1 

1 

t    14.400 

1 

15,200 

, 

16,000 

16,610 

Tensile  strength. 

1 

Genercd  summary. 

Tensile  fltrength  per  Bqtiare  inch  of  original  section pound»..    88,050 

Elastic  limit  per  souare  inch  of  origins  section .do...    42,000 

Elongation  per  inch  after  rapture inch..      .1100 

Elongation  per  inch  under  strain  at  elasticllmit do...  -001700 

Reduction  in  diameter  at  point  of  rapture do  -  •  •       ;  J^ 

Reduction  in  area  after  rapture,  per  cent  of  original  section ;•"-.'-       ^^-r 

Position  of  rupture :...    .  T ".SOfromneck 

Character  of  broken  surface '. .' granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  seotionn ".09,  ".13* 
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CAST-STEEL   SHELL   BODIES. 


No.  6057. 
Marks,  5295. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loadji. 

Elonmtion 
perlnch. 

SucceoBive 

elongation 

perlnch. 

Permanent 
set. 

Suoceaeive 

permanent 

set. 

Remarks. 

1 

Total 

Per  iquare 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

•    6,000 

7,800 

8.000 

8,200 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

15,200 

15,460 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
39,000 
10.000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58.000 
60,000 
64,000 
68,000 
72,000 
76,000 
77,300 

Inch. 
0. 

.000100 
.000350 
.000700 
.001000 
.001550 
.001850 
.007000 
.008000 
.010500 
.012400 
.014500 
.016600 
.018500 
.021000 
.028600 
.026500 
.029250 
.0850 
.0400 
.0650 
.0750 

Inch, 
0. 
.000100 
.000260 
.000350 
.000300 
.000550 
.000800 
.005160 
.001000 
.002500 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 

0. 



Klwitic  limit. 

. 



.001900 

:::::::::::: 

.002100 

.002100 

.001900 

.002500 

.002500 

.003000 

.002760 

.005750 

.0050 

.0150 

.0200 

1 

, 

1 

1 

1 

1 

1 

1 

I 

1 

Tensile  streiisrth. 

General  summary. 

Tt^nsile  fltrcnirth  per  equare  inch  of  original  section pounds. .    77, 300 

s/*»tlc  Jijrii  (  \^T  SQuare  inch  of  original  section do. . .    39,000 

S^niTfttlnn  niT  inch  after  rupture Inch..      .1000 

KJoa^njl       p.  r  inch  under  strain  at  elastic  limit do...  .001550 

S?3^*^*ion  Jn  diameter  at  point  of  rupture do...       .025 

SSrfH  ^*>1  in  urea  after  rupture,  per  cent  of  original  section 9.5 

r»]T,S*^'*f»/riirtiire ...-•• *'. 40  from  neck 

£?oiJ2f'*p  fiV  fiFoken  surface granular  55  per  cent,  dull  rflky  45  per  cent 

^«*WonVijicliiectloM ;..  ^(oi.''.i2» 
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No.  6058. 


Marks,  5303. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Total. 

Per  square 
Inch. 

I'&undt. 

Poundft. 

JflCh. 

200 

1.000 

0. 

1,000 

6,000 

.000100 

2.000 

10,000 

.000350 

4,000 

20,000 

.000650 

6,000 

30,000 

.001000 

7,400 

37,000 

.001500 

7,600 

38,000 

.001650 

7,800 

39,000 

.002400 

8.000 

40,000 

.004500 

8,400 

42,000 

.006600 

8,800 

44,000 

.008900 

9,200 

46,000 

.010950 

9.600 

48.000 

.012500 

10. 000 

50.000 

.014650 

10,400 

62,000 

.016500 

10.800 

54,000 

.019000 

11,200 

56,000 

.021100 

11,600 

58,000 

.023260 

12,000 

60,000 

.026600 

12,800 

64.000 

.0300 

13.600 

68,000 

.0400 

14,400 

72,000 

.0600 

16.200 

76,000 

.0650 

16,000 

80,000 

.1000 

Sueoessive 
elongntlon 
^rlnch. 

Permanent 
set. 

Itich, 
0. 
0. 

Suocewive 

permanent 

set. 

Remarks 

Inch. 
0. 
.000100 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000250 

.000300 

.000350 

0. 

.000.100 

.000150 

.000750 

.002100 

.002100 

.002300 

.002050 

.001550 

.002150 

.001850 

.002500 

.002100 

.002150 

.003350 

.0084 

.0100 

.0100 

.0150 

.0350 

General  summary. 

Tenrfle  strength  per  square  Inch  of  original  section pounds..    80,000 

Elastic  limit  per  square  inch  of  original  section do...    87,000 

Klongation  per  inch  after  rupture inch..      .1060 

tlongatlon  per  inch  under  strain  at  elastic  limit do...  .001600 

Reduction  in  diameter  at  point  of  rupture do...       .026 

Reduction  In  area  after  rupture,  per  cent  of  original  section 9.6 

Position  of  rupture 7.      ''.6  from  neck 

Character  of  broken  surface '  '        granular 

Elongation  of  inch  sections .*.".'.*,*.".',*.*.'." ^.11*,«'.10 

H.  Doc.  300 34 
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0A8T-8TEEL   SHELL   BODIES. 


No.  6059. 


Marks,  5311. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Elongation 
per  inch. 

8ucce«ive 
elongation 
per  inch. 

Permanent 
set. 

Successive 
permanent 

set. 

1 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7)400 
7,600 
7,800 
8,000 
8,200 
8,400 
8,800 
9,200 
9,600 
10,000 
10,400 
10,800 
11,200 
11,600 
12.000 
12,800 
13.600 
14,000  . 
16,200 
15,790 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
78,950 

Inch. 
0. 
.000100 
.000850 
.000600 
.001000 
.001400 
.001560 
.001950 
.002300 
.002650 
.003450 
.004800 
.006500 
.008150 
.010100 
.012000 
.013800 
.016000 
.017950 
.020900 
.0250 
.0300 
.0400 
.0500 

Inch. 
0. 
.000100 
.000250 
.000250 
.000400 
.000400 
.000150 
.000400 
.000350 
.000360 
.000800 
.001860 

Inch, 
0. 
0. 

Inch. 
0. 

InitiHl  load. 

0. 

1 

Kla.stio  limit. 

1 

1 

1 

1 

.001700 

.001650 

.001960 

.001900 

.001800 

.002200 

.001950 

.002950 

.0041 

.0060 

.0100 

.0100 





Tensile  strength. 

1 

Oerieral  summary. 

Tensile  strength  per  .square  inch  of  original  section pounds. .    78,9nO 

Elastic  limit  per  square  inch  of  original  section do. . .    87, 000 

Elongation  per  inch  after  rupture Inch . .      .  0650 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001400 

Reduction  in  diameter  at  point  of  rupture do. . .       .  015 

Reduction  In  area  after  rupture,  per  cent  of  original  section 5. 7 

Position  of  rupture ".4  from  neck 

Character  of  broken  surface granular 

Elongatiou  of  inch  sections ''.07*,  ^.06 
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No.  6060. 
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Marks,  5818. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
perlnch. 

Successive 
elongation 
perlnch. 

Inch. 
0. 

.000100 
.000200 
.000800 
.000400 
.000450 
.000050 
.000150 
.000350 
.000650 
.000850 
.000700 
.001760 
.001500 
.002060 
.001760 
.002000 
.002250 
.002250 
.002550 
.002600 
.002850 
.004260 
.0100 
.0100 

Permanent 
set. 

Successive 

pennanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8,400 
8.800 
9,200 
9,600 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
19,800 
13,600 
14,400 
15,200 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
62,000 
54,000 
56,000 
58,000 
60,000 
64;  000 
68,000 
72,000 
76,000 

Inch. 
0. 
.000100 
.000600 
.000600 
.001000 
.001460 
.001500 
.001660 
.002000 
.002650 
.008600 
.004200 
.005950 
.007450 
.009500 
.011250 
.013250 
.016500 
.017760 
.020300 
.022900 
.025750 
.0600 
.0400 
.0600 

Inch.             Inch. 
0.                   0. 

Initial  load. 
ElaKtlclinift. 

1 

0. 

1 

::::::::::::i:::::::::::: 

1 

1 

j 

1 

1 

Tensile  strength. 

1 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    76,000 

Elastic  limit  per  sGuare Inch  of  original  section do...    34,000 

Elongation  per  inch  after  rupture inch..     .OTW 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001460 

Reduction  in  diameter  at  point  of  rupture do...       .026 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture ^.2  from  neck 

Character  of  broken  surface granular  80  per  cent,  dull  silky  20  per  cent 

Elongation  of  inch  sections ''.OS*, '■'.06 
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OA8T-8TEEL   SHELL   BODIES. 
No.  6061. 


Marks,  5090. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loadA. 

Elongation 
per  inch. 

Successive 

Successive 

permanent 

set. 

Total. 

Periquare 
inch. 

elongation  -'^™*"«"'' 
per  inch.          '^^' 

Remarks. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,200 

9.600 

10,000 

10,400 

10,800 

11,200 

11.600 

12,000 

12,800 

13,600 

14,400 

16,200 

15,890 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
39.000 
40,000 
41,000 
42,000 
43.000 
44,000 
46,000 
48,000 
60,000 
62,000 
64.000 
66,000 
58,000 
60,000 
64,000 
68,000 
T2.000 
76,000 
79,450 

Inch, 
0. 
.000100 
.000400 
.000700 
.001000 
.001500 
.001650 
.001960 
.004500 
.007150 
.006300 
.009900 
.011760 
.013800 
.015650 
.017500 
.019750 
.021600 
.024800 
.0300 
.0360 
.0400 
.0600 

Inch.             Inch. 
0.                  0. 
.  000100         0. 

Inch. 
0. 

Initial  load. 

.000300 
.000300 
.000300 
.000500 
.000150 
.000800 
.002650 
.002650 
.001150 
.001600 
.001860 
.002050 
.001850 

Elastic  limit. 

' 

0. 



. 

1 

1 

.001850 

.002260 

.001850 

.002700 

.0057 

.0060 

.0050 

.0100 

1 

Tensile  strength.               1 

i 

General  summary, 

iLS31fifrt'!i?*''''^*'^?^'luarc  Inch  of  original  section pounds..  79.450 

KtonStf  n  f^*^  "^" *fftr  riapture inch..  .0700 

HedtHs5o°j^^,t'**^^'*'fat,Ktintofnipture      ..^..  ..        do...  .125 

^^a«»tTon  ViS^h"  ^^'^^^^^^         granular,  dull  silky  spot  at  drcim^noe 

^^  *ecao'ii»* » ' 


0A8T-8TEEL   SHELL   BODIES. 

1,000-Pound  Shells. 
No.  5979. 
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Marks,  4933. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

ElonxatioD 
per  Inch. 

Inch, 
0. 

.000060 
.000100 
.000400 
.000550 
.000650 
.000950 
.001150 
.001200 
.001500 
.001950 
.006450 
.006400 
.007600 
.009400 
.011600 
.013400 
.015600 
.017600 
.020000 
.022500 
.025000 
.028050 
.0360 
.0450 
.0650 
.0750 

Successive 
perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundf. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,200 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12.000 

12,800 

13,600 

14.400 

15.200 

15,820 

PoutuU. 
1,000 
5,000 
10,000 
15.000 
20.000 
26,000 
30,000 
36.000 
37.000 
38.000 
39,000 
40.000 
41,000 
42,000 
44,000 
46,000 
48,000 
50.000 
52,000 
54,000 
56.000 
58,000 
60.000 
64.000 
68,000 
72,000 
76,000 
79,100 

Inch. 
0. 

.000060 
.000050 
.000800 
.000150 
.000100 
.000300 
.000200 
.000050 
.000800 
.000450 
.003500 
.000950 
.001200 
.001800 
.002100 
.001900 
.002200 
.002000 
.002400 
.002500 
.002500 
.003050 
.006950 
.0100 
.0100 
.0200 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

.008950 

.008960 

1 

1 

' 

1 

1 

J 

] 

1 

1                       1 

General  minimanj. 

Tensile  strength  per  square  inch  of  original  section pounds. .    79, 100 

Elastic  limit  per  square  inch  of  orlglnia  section do...    37,000 

Elongation  per  inch  after  rupture inch..      .1050 

Elongation  per  Inch  under  strain  at  elastic  limit do. . .  .  001200 

Reduction  in  diameter  at  point  of  rupture do. . .       .035 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13.2 

Position  of  rupture ".6  from  neck 

Character  of  broken  surface granular,  dull  silky  spot  at  the  circumference 

Elongation  of  inch  sections ".10,  Ml* 
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CAST-STEEL    SHELL    BODIES. 


Marks,  4942. 
Diameter,  ".5C 
Sectional  area, 
Gauged  length 

)6. 
.20  squj 

permch. 

No 
ire  inch. 

Successive 
elongation 
per  Inch. 

Inch. 
0. 

.000100 
.000260 
.000160 
.000150 
.000200 
.000100 
.000600 
.000100 
.000150 
.007060 
.000860 
.000660 
.001000 
.001000 
.000660 
.002000 
.001600 
.002260 
.002750 
.002500 
.0065 
.0100 
.0100 

.  5980. 

Applied  loads. 

Permanent 
set. 

Inch. 
0. 

Successive 

permanent 

set. 

! 

Total. 

Persouare 
Inch. 

Remarks. 

Poundt. 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

8,000 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,400 

10,800 

11,200 

11,600 

12.000 

12,800 

13,600 

14,400 

14,940 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
40,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
62,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
74.700 

Inch. 
0. 

.000100 
.000860 

.000600 

.000660 

.000860 

.000950 

.001450 

.001660 

.001700 

.008760 

.009600 

.010250 

.011260 

.012250 

.012900 

.015600 

.017000 

.019250 

.022000 

.024500 

.0800 

.0400 

.0600 

Inch. 
0. 

• 
Initial  load. 

0. 

Elastic  limit 



1 

i 

t 

1 

Tensile  strength. 

III' 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    74, 700 

Elastic  limit  per  square  inch  of  original  section do...    43,000 

Elongation  per  Incn  after  rupture inch. .      .  0600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0015n0 

Reduction  in  diameter  at  point  of  rupture do. . .        .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture ".25  from  neck 

Character  of  broken  surface granular  40  per  cent,  dull  8llk7,60  per  cent 

Elongation  of  inch  sections *.06v  ".an* 


CA8T-8TEBL   SHELL    BODIES. 
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No.  5981. 


Marks,  4950. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  load^. 

Elonntion 
per  Inch. 

SuccesBiye 

elongation 

per  inch. 

Permanent 
set. 

Succenive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  muare 
inch. 

■  Poundji. 

200 

1      1,000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
fiO.OOO 
52,000 
54,000 
56,000 
58.000 
60,000 
64,000 
68,000 
72,000 
76,000 
76,400 

Inch. 
0. 
.000100 
.000350 
.000600 
.000660 
.000850 
.001000 
.001450 
.001600 
.001950 
.008400 
.009000 
.009760 
.010900 
.013000 
.015000 
.017400 
.019000 
.022000 
.024650 
.027900 
.0850 
.0460 
.0660 

.ovoo 

Inch. 
0. 

.000100 
.000250 
.000150 
.000160 
.000200 
.000150 
.000450 
.000150 
.000850 
.006460 
.000600 
.000760 
.001160 
.002100 
.002000 
.002400 
.001600 
.008000 
.002660 
.003250 
.0071 
.0100 
.0100 
.0160 

Inch, 
0. 
0. 

1 
InltUI  load.                       ! 

'      2,000 

ElaNtic  limit. 

'      3,000 

1 

4,000 

1 

1      5,000 

' 

'      6,000 

0. 

8,000 

1      8,200 

1 

8,400 

8,600 

1 

8,800 

1 

9,000 

j 

9,200 

9,600 

10,000 

10,400 

1        

10,800 

1               .     . 

11,200 

11,600 

1 

12,000 

, 

12,800 

13,600 
14,400 
15,200 
15,280 

Tensile  strength. 

General  fnmma-nj. 

Tensile  strength  per  square  inch  of  original  section PouikIk.  .    7.»,  400 

KlaAtic  limit  iH»rs»inare  inch  of  original  section do...     10.000 

Elongation  per  incn  after  rupture inch . .      .  0850 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001450 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture ''.25  from  neck 

Cbaracter  of  broken  surface .  ^ granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  sections ".08, ''.09*' 
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CAST-STEEL    SHELL    BODIES. 


No.  6982. 
Marks,  4967. 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loadfi. 


vi,vr,««ti«r.  Successive '»>„_„-_^_^  Successive 
^P?^!"*"  eloneation  I  ^«'^°«'^^  permanent 
per  inch.  '^^-  set. 


Poiindn. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 
9,200 
9.000 
10,000 
10,400 
10,800 
11,200 
11,600 
12.000 
12.800 
13,600 
14,400 
16,200 
15,610 


J\nmfh. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
88,000 
34,000 
35,000 
36.000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
TiO.OOO 
52,000 
54,000 
56,000 
58,000 
60,000 
&1,000 
68,000 
72,000 
76,000 
78.050 


Inch. 


.000100 

.000300 

.000450 

.000600 

.000800 

.001000 

.001150 

.001200    i 

.001300    I 

.001350    I 

.001400 

.001450 

.001650    , 

.001800 

.001950 

.002200 

.002850 

.008400 

.004000 

.004550    I 

.006100 

.007950 

.009000 

.011100 

.013000 

.014750 

.017150 

.0250 

.0300 

.0850 

.0450 


Remarks. 


Inch.  Inch.       !       lurh. 

0.  0.              ;    0.              1  Initial  load. 

.000100  0.              I ] 

.000200     i 

.000150     i 

.000150  1 

.000200  

.000200  .OOOa'iO           .ODOOOO    I 

.000150  

.000050  

.000100  , 

.000050  ! 

.000050  

.000050  '  Klaslio  limit. 

.000200  I 

.000150  

.000150  ■ i 

.000250  I , 

.000660  I I 

.000550  ! ! 

.000600  ! ; 

.000550  ! ' 

.001650  ' 

.001850  ' ! 

.001050  ; 

.002100  • 

.001900  , 

.001750  

.002400  ' 

.007850  I ■ 

.0060  

.0050        I ' 

.0100 


I 


Tenrtlo  Rtrongth. 


(ienend  nannnnnf. 


Tensile  Rtrenfrth  per  Miuarc  inch  of  ori|rlnal  section pounds..    78,060 

BlERticlimit  per  Ktiuare  inch  of  original  section do...    38,000 

Elongation  per  inch  after  rupture inch. .      .  0500 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .001450 

Reduction  In  diameter  at  point  of  rupture do. . .       .015 

Reduction  in  area  after  rupture,  per  cent  of  original  section 6. 7 

Position  of  rupture ".85  from  neck 

Character  of  broken  surface granular,  varying  in  size 

Elongation  of  Inch  sections "M^^'.QG* 
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No.  5983. 


Marks,  4964. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,    "' 


o/f 


Applied  l(>ad«. 

Elonsation 
per  Inch. 

Inch. 
0. 
.000100 
.000900 
.000500 
.000650 
.000860 
.001000 
.001200 
.001300 
.001450 
.001500 
.001600 
.001850 
.002100 
.002500 
.002960 
.003600 
.004100 
.005000 
.006500 
.008060 
.009500 
.011250 
.013060 
.015000 
.017000 
.0200 
.0230 
.0350 
.0450 

sSaccessiTe 
elongation 
perinch. 

Inch. 
0. 
.000100 
.000200 
.000200 
.000150 
.000200 
.000150 
.000200 
.000100 
.000150 
.000050 
.000100 
.000250 
.000250 
.000400 
.000450 
.000650 
.000500 
.000900 
.001500 
.001560 
.001450 
.001750 
.001800 
.001950 
.002000 
.0080 
.0060 
.0100 
.0100 

Pi^rmAnent  Successive 

t-rmanent  pennanent 

^^'               set. 

Inch.             Inch. 
10.                   0. 

0.                

Remarks. 

1 

Total. 

JPoumLi. 

200 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8.200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,600 

10,000 

10.400 

10,800 

11,200 

11,600 

12,000 

Per  Muare 
inch. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37.000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
62,000 
54,000 
56,000 
58,000 
60,000 
64.000 
68,000 
72,000 
76,000 
77,700 

Initial  load 

! 

0.                 

Elastic  limit. 

1 

1 

1 

1 

1 

1 

12,800 

13,600 
14.400 
15,200 
15.  MO 

Tensile  KtrenRth. 

1 

,     '            

General  mimmary. 

Tensile  strength  per  square  Inch  of  original  section pounds. .    77,700 

Elastic  limit  per  square  Inch  of  original  section .do. . .    w.  000 

Elongation  per  inch  after  rupture Inch..      .0460 

Elongation  per  inch  under  st^n  at  elastic  limit 5°" ' '  *      SS2 

Reduetion  in  diameter  at  point  of  rupture ao-  -  •       •  gig 

Reduction  in  area  after  rupture,  per  cent  of  original  section ,;  •_•,*  i^  •         ^'Z 

Position  of  rupture :......\: ,-■-  ".75fromneck 

Character  of  broken  surfiice granular,  varying  In  size 

Elongation  of  inch  sections ".04,  ".06* 
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CAST-STKEL   SHELL    BODIE8. 


No.  5984. 
Marks,  4972. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Pound*. 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,400 

7,600 

7,800 

M.OOO 

8,200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

15,100 


Poutuig. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48.000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
75,500 


WT'Sr 


Inch. 
0. 

.000100 
.000200 
.000400 
.000650 
.000700 
.000960 
.001300 
.001350 
.001400 
.001600 
.001860 
.002060 
.002460 
.002950 
.003400 
.004200 
.005900 
.007400 
.009000 
.010700 
.012400 
.014150 
.016650 
.0200 
.0260 
.0660 


I    0. 


Inch. 


Permanent 
set. 


Sucoessive 

permanent 

set. 


Inch.       I       Inch. 


'I" 


Remarks. 


Initial  loail. 


0. 


.000100 
.000100 
.000200 
.000150 
.000150 
.000260 
.000360 

.000050    , 

.000050    I Elastic  limit. 

.000200 

.000280    I 

.000200     ' 

.000400   1 ; 

.000500    ' I 

.000450     ' 

.000800    I I I 

.001700     i I 

.001500     , 

.001600     ' I 

.001700    ' ; 1 

.001700     1 , 

.001750    I I ' 

.002400    I 

.008450    I 

.0060        I 

.0100 


Tensile  strength. 


Genertd  wimrmirij. 

Tensile  strength  por  square  inch  of  original  section :»ounrts. .    75, 500 

Elastic  limit  per  square  Inch  of  original  section do. . .    39, 000 

Elongation  per  inch  after  rupture inch..     .0400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001400 

Reduction  in  diameter  at  poin t  of  rupture do. . .       .016 

Reduction  in  area  after  rupture,  per  cent  of  original  section 6. 7 

Position  of  rupture ''.  90  from  neck 

Character  of  broken  surface granular,  varying  In  else 

Elongation  of  inch  sections! ".04,  ".04* 
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No.  5989. 


Marks,  5014. 
Diameter,  ".506. 
Sectional  area,  .20 
Gauged  lengtti,  2" 


square  inch. 


Applied  loads. 

Elongation 
permch. 

SaccetBtve 
elongation 
per  inch. 

Permanent 
set. 

Sucoearive 
set. 

Remarkii. 

• 

Total. 

PersQuare 
inch. 

PtmtuU. 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
41,000 
42,000 
43,000 
44.000 
46,000 
48,000 
60,000 
52,000 
54.000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,600 

Poundg. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

8,200 

8,400 

8,600 

8,800 

9,200 

9,600 

10.000 

10,400 

10,800 

11,200 

11.600 

12,000 

Inch. 
0. 

.000100 
.000860 

.000660 
.001060 
.001600 

.009500 
.010000 
-  .010600 
.011750 
.014500 
.016600 
.018600 
.020750 
.024000 
.026600 
.029760 
.083250 
.087000 
.042000 
.048750 

Inch. 
0. 

.000100 
000260 
.000900 
.000400 
.000550 
.000400 
.007600 
.000600 
.000500 
.001250 
.002750 
.002000 
.002100 
.002150 
.003250 
.002600 

Inch. 
0. 
0. 

Jwh, 
0. 

Initial  load. 
Elafltic  limit. 

0. 



' 





.008250 
.008500 

.003750 
.006000 
.006750 

Tensile  strength. 

a2,400 

1 

32.800 

^8,200 

r 

13,600 

1 

14,120 

Omeral  mimmary. 

Tenflile  strength  per  square  inch  of  original  section pounds..    "0,600 

Elastic  limit  per  square  inch  of  original  section do...    40,000 

Elongation  per  inen  after  rupture inch..      .0650 

Elongation  per  inch  under  strain  at  elastic  limit do...  .WIJOO 

Reduction  in  diameter  at  point  of  rupture do . . .       .015 

Reduction  in  area  after  rupture,  per  cent  of  original  section ^.7 

Position  of  rupture : 7. ".06  from  neck 

Character  of  broken  surface granular  40  per  cent,  dull  "ilky  60  per  cent 

Elongation  of  inch  sections ".08*,  ".06 
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CAST-STEEL    SHELL    BODIES. 


No.  5990. 
Marks,  5020. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 


Total. 


I  Per  square 


squai 
nch. 


Incl 


Elongation 
perinch, 


Succeceive 
elongation 
perinch. 


Peimanent 
set. 


Successive 

peimanent 

set. 


Remarks. 


Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 
8,800 
9,200 
9,600 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
12,800 
13,600 
14,400 
14,510 


Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
64,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
72,660 


Inch. 
0. 

.000100 
.000350 
.000700 
.001050 
.001400 
.001450 
.001500 
.001550 
.001800 
.002000 
.006500 
.007900 
.010000 
.011760 
.013750 
.016000 
.018100 
.020500 
.023250 
.026000 
.029550 
.0400 
.0500 
.0600 


Inch. 
0. 

.000100 
.000250 
.000350 
.000350 
.000350 
.000050 
.000060 
.000060 
.000260 
.000200 
.004500 
.001400 
.002100 
.001750 
.002000 
.002250  I 
.002100  , 
.002400  i 
.002750  i 
.002760  ' 
.003560  I 
.010460 
.0100   I 
.0100   I 


Inch. 


Inch. 


Initial  load. 


Elastic  limit. 


■| 


Tensile  strength. 


J 


General  gummary. 

Tensile  strength  per  square  Inch  of  original  section pounds. .    72, 550 

Elastic  limit  per  square  inch  of  original  section : . .  do . . .    38, 000 

Elongation  per  inch  after  rupture inch . .      .  0800 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001550 

Beduetion  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface granular  50  per  cent,  dull  si  Iky  50  per  cent 

Elongation  of  inch  sections ".09*,  ".07 


CAST-STEEIi   SHELL   BODIES. 
No.  5991. 


541 


Marks,  6037. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


1       Applied  loads. 

Elongation 
perTnch. 

Inch, 
0. 

.000100 
.000850 
.000650 
.001000 
.001660 
.001600 
.001850 
.002500 
.007500 
.008500 
.009500 
.011250 
.013150 
.015500 
.017300 
.019500 
.022250 
.024400 
.027600 
.0850 
.0450 
.0500 
.0700 
.1000 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

1 

1    Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,600 

7,800 

8,000 

8,200 

8.400 

8,600 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13.600 

14,400 

15,200 

16,0)0 

16,020 

Pmmds. 
1,000 
5,000 
10,000 
20,000 
80,000 
38.000 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
48,000 
60,000 
62,000 
54,000 
56,000 
68,000 
60,000 
64,000 
68,000 
72,000 
76.000 
80,000 
80,  IW 

Inch. 
0. 
.000100 

.000800 
.000350 
.000550 
.000050 

.000650 

.006000 

.001000 

.001000 

.001750 

.001900 

.002850 

.001800 

.002200 

.002750 

.002150 

.003100 

.0075 

.0100 

.0060 

.0200 

.0800 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

i 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    80,10a 

Elastlcllmit  per  square  inch  of  original  section do...    89,000 

Elongation  per  incn  alter  rupture inch..      .1050 

Elongation  per  inch  under  strain  at  elastic  limit do...  .OOIJJJ 

Reduction  in  diameter  at  point  of  rupture do...       .035 

Redaction  in  area  after  rupture,  per  cent  of  original  section 18. 2 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface granular,  dull  silky  spot  at  the  circ^I®^^^ 

Elongation  of  Inch  secUoDs ".10.  Ml* 


542 


CAST-STEEL   SHELL    BODIES. 


No.  5992. 


Marks,  5044. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
perlnch. 

Succeaslve 
elongation 
perlnch. 

Permanent 
set 

Succeasive 

permanent 

set 

RemarkR. 

Total. 

Per  BQuare 
inch. 

Pounds. 

200 

1,000 

2,000 

4.000 

6,000 

8,000 

8,200 

8,400 

8.600 

8,800 

9,000 

9.200 

9,600 

10,000 

10,400 

10.800 

11.200 

11,600 

12.000 

12,800 

13.600 

14,400 

15,200 

16,000 

16. 410 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
62,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80.000 
82,050 

Inch. 
0. 

.000100 
.000850 
.000650 
.001000 
.001550 
.001650 
.002000 
.007500 
.008750 
.009250 

.oioav) 

.012250 

.014000 

.016000 

.018100 

.020600 

.023000 

.025650 

.0350 

.0400 

.0500 

.0650 

.0850 

Inch. 
0. 
.000100 
-000250 
.000800 
.000350 
.000550 
.000100 

Inch. 

I: 

Inch. 
0. 


Initial  load 
Elastic  limit 

1 

0. 



1 

.000350 
.005500 
.001250 
.000500 

1 

. 

.000800 
.002200 

' 

.001750 

.002000 

.002100 

.002500 

.002400 

.002650 

.009350 

.0050 

.0100 

.0150 

.0200 

1 

1 

1 

1 

::::::::::::i:::::::::::: 

Tensile  strength.               | 

1 

(General  summnrij. 

.    f  ori^nal  section pounds..    82,060 

Drieinal  swtion do...    41.000 

inch..     .1200 

""^'..uMij  ,„,jr--'-u»fKrsir»ii.»"-fliU«ticlimit do...  .001660 

h^UhWuuill  "''*"i'^U'riu  loint  of  rupture do...       .085 

p^i,\\l:r^^^^^^^ 13.2 

<'biimf-r«rn/j\:  i"^'--  «'.8fromneck 

^^iiimtfDnofr^,'*^,?^'MiHu;c'''.' granular  80  per  cent,  dull  Bilky  20  per  cent 

*^«t-ll»ectioii« •^^'  '^^ 


0A8T-STEEL   SHELL   BODIES. 
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Xo.  5998. 
Marks,  6050. 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elonsatlon 
per  inch. 

Inch. 
0. 

.000100 
.000800 

.000600 

.001000 

.001600 

.002250 

.008000 

.009000 

.010000 

.010500 

.012600 

.014500 

.016500 

.019400 

.021900 

.024250 

.027000 

.080400 

.MOO 

.0600 

.0600 

.0600 

SucceaslTe 

elongation 

perinch. 

Inch. 
0. 

.000100 
.000200 
.000300 
.000400 
.000600 
.000650 
.006750 
.001000 
.001000 
.000600 
.002100 
.001900 
.002000 
.002900 
.002600 
.002850 
.002750 
.008400 
.0096 
.0100 
.0100 
.0200 

Permanent 
set. 

Inch. 
0. 
0. 

Successive 

Total. 

Per  square 
Inch. 

Pounds. 
1.000 
6.000 
10.000 
20.000 
30,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
48,000 
50,000 
62.000 
64,000 
56,000 
68,000 
60,000 
64,000 
68.000 
72,000 
76,000 
79,800 

permanent               Remarks, 
set.       1 

1 

PoundM. 

200 

1,000 

2,000 

4,000 

6,000 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,200 

9,600 

10,000 

10,400 

10.800 

11.200 

11,600 

12,000 

12,800 

18,600 

14.400 

16, 2«) 

15  9<0 

Inch. 
0. 

Initial  load. 

Elastic  limit.                      1 

0. 

1 

1 

1 

1. 

1 

1 







Tensile  strength. 

General  gum  war  if. 

Tensile  strength  per  square  Inch  of  original  section pounds . .    79, 800 

Elastic  limit  per  square  inch  of  original  section do...    89,000 

Elongation  per  Incn  after  rupture inch..      .1200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001600 

Reduction  In  diameter  at  point  of  rupture do. . .       .036 

Reduction  In  area  after  rupture,  per  cent  of  original  section 13. 2 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface granular,  silky  spot  at  the  circumference 

Elongation  of  inch  sections ''.13*,  Ml 
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CAST-STEEL   SHELL    BODIES. 


No.  5994. 

Marks,  6057.    . 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loadH. 

Eloneation 
per  inch. 

Successive 
elongation 
perinch. 

Permanent 
.  set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,400 
10,800 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
.lu  nno 

Inch. 
0. 

.000100 
.000350 
.000650 
.001000 
.001500 
.001750 
.001850 
.001960 
.010500 
.011000 
.011400 
.011650 
.012160 
.014000 
.016500 
.019000 
.021250 
.023500 
.0300 
.0400 
.0450 
.0600 
.0800 

Inch. 
0. 

.000100 
.000250 
.000300 
.000350 
.000500 
.000250 
.000100 
.000100 
.008550 
.000600 
.000400 
.000250 
.000500 
.001850 
.0(2t00 
.  002.^)3 
.002200 
.002250 
.0065 
.0100 
.0050 
.0150 
.0200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

, 

11,200          5fi.noo 

11,600 
12,000 
12,800 
13,600 
14,400 
15,200 
16,000 

58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 



'.'..'.'.'.'.'.'.'.'.X........... 

1 

1 

1 

(.'t'wral  itummar;:. 

Tensile  strength  per  square  inch  of  original  section pounds..    80,000 

Elastic  limit  per  square  inch  of  original  section do. .  -    43,  OQO 

Elongation  per  inch  after  rupture inch..      .0650 

Elongation  per  inch  under  strain  at  elasticlimit do. . .  .  001750 

Reduction  in  diameter  at  point  of  rupture do. . .        .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture *35fromneclt 

Characterof  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inchsections ".l-.*  »08 
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No.  5995. 


Marks,  6070. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


1       Applied  loads. 

Elonsation 
per  inch. 

Successive 
elongation 
perinch. 

Permanent 
set 

Successive 
set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
89,000 
40,000 
41,000 
42,000 
43.000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 

Inch. 
0. 

.000100 
.000850 
.000600 
.001000 
.001550 
.001600 
.006000 
.006660 
.009260 
.010250 
.012260 
.014000 
.016760 
.018160 
.021000 
.023600 
.026600 
.029600 
.0400 
.0450 
.0600 
.0800 

Inch. 
0. 

.000100 
.000250 
.000260 
.000400 
,000650 
•     .000060 
.006400 
.000650 
.000600 
.001000 
.002000 
.001750 
.001750 
.002400 
.002850 
.002600 
.002900 
.008000 
.0105 
.0050 
.0150 
.0200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000050 

.000050 

11,200 

11,600 
12,000 
12,800 
13,600 
14,400 
15,200 
16,000 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    80,000 

Elastic  limit  per  square  inch  of  original  section do...    40,000 

Elongation  per  inch  after  rupture inch..      .1200 

Elongation  perinch  under  strain  at  elastic  limit do...  .001600 

Reduction  in  diameter  at  point  of  rupture do...       .036 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13.2 

Position  of  rupture ".55  from  neck 

Character  of  broken  surface granular,  dull  silky  spot  at  circumference 

Elongation  of  inch  sections 'Ml,  ".13» 

H.  Doc.  300 36 
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CAST-STEEL    SHELL    BODIES. 


No.  5996. 
Marks,  5077. 
Diameters,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

ElonffatioD 
per  inch. 

Successive 
elongation 
perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Total. 

Per  square 
incii. 

Remarks. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,600 
7,800 
8,000 
8,200 
8,400 
8,600 
8,800 
9,200 
9,600 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
12,800 
13,600 
14,400 
15,200 
15,720 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
4o,000 
48,000 
50,000 
52,000 
HOOO 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
78,600 

Inch. 
0. 
.000100 
.000850 
.000650 
.001050 
.001600 
.001800 
.002000 
.002500 
.007500 
.006860 
.009500 
.011250 
.013300 
.015250 
.017250 
.020000 
.022650 
.026500 
.028600 
.(MOO 
.0460 
.0550 
.0750 

Inch. 
0. 
.000100 
.000250 
.000300 
.000400 
.000550 
.000200 
.000200 
.000500 
.005000 
.0013.51) 
.000(>.=>0 
.001750 
.002050 
.001950 
.002000 
.002750 
.002650 
.002850 
.003000 
.0115 
.0050 
.0100 
.0200 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

0. 

Elastic  limit.                      < 

1 

1 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    78,600 

Elastic  limit  per  square  inch  of  original  section do...    88,000 

Elongation  per  inch  after  rupture inch. . .      .  IimM 

Elongation  per  inch  under  strain  at  elasticlimit do...  .001600 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Reduction  of  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture 25*.  from  neck 

Character  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  sections ".09,  ".U* 
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No.  5997. 


Marks,  6083. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Elongation 
per  inch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set 

Total. 

Per  SQuare 
Inch. 

Remarks. 

Pounds. 

200 

1,000 

2,000 

4.000 

6,000 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

.    9,200 

1    9,600 

(  10,000 

0,400 

.0,800 

,Il,200 

.'  11,600 

,12,000 

12,800 

13,600 

14,400 

•  14,900 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60,000 
64,000 
68,000 
72,000 
74,500 

Inch. 
0. 
.000100 
.000350 
.000600 
.001000 
.001500 
.001550 
.001600 
.001850 
.008250 
.009500 
.010500 
.012400 
.014500 
.016100 
.018500 
.021000 
.023500 
.026650 
.0350 
.0450 
.0500 

Inch. 
0. 
.000100 
.000250 
.000250 
.000400 
.000500 
.000050 
.000050 
.000250 
.006400 
.001250 
.001000 
.001900 
.002100 
.001600 
.002400 
.002500 
.002500 
.003150 
.008350 
.0100 
.0030 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000050 

.000050 

:::::::::::::::::::::::: 

General  gummary. 

Tensile  strength  per  sqoare  inch  of  original  section pounds..    74,500 

Elastic  limit  per  square  inch  of  original  section do...    42,000 

Elongation  per  incn  after  rupture inch..      .0650 

Elongation  per  Inch  under  strain  at  elasticllmit do...  .001600 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  sections ^08*,'^06 
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CAST-STEEL   SHELL   BODIES. 


No.  6998. 
Marks,  6097. 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Succeasive 
elongation 
per  inch. 

Permanent 

set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Founds. 

200 

1,000 

2,000 

4,000 

6,000 

7;  400 

7,600 

71800 

8,000 

8,200 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

18,600 

14,400 

15,200 

15,780 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
87,000 
38.000 
89,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
78,900 

Inch. 
0. 

.000100 
.000660 

.000660 

.001000 

.001450 

.001600 

.002400 

.006500 

.008600 

.009800 

.011150 

.018500 

.015500 

.017660 

.019760 

.022900 

.025160 

.028250 

.061900 

.0400 

.0600 

.0650 

.0900 

Inch. 
0. 

.000100 
.000250 
.000800 
.000660 
.000460 
.000150 
.000600 
.004100 
.002000 
.000800 
.001180 
.002850 
.002000 
.002150 
.002100 
'.003150 
.002260 
.008100 
.003650 
.0061 
.0100 
.0150 
.0250 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0- 

Elastic  limit. 

t 





• 



1 



1 

1 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..     78,900 

Elastic  limit  per  square  inch  of  original  section do...     87,000 

Elongation  per  inch  after  rupture inch..       .1850 

Elongation  per  inch  under  strain  at  elasticlimlt do...    .001450 

Reduction  in  diameter  at  point  of  rupture do...         046 

Reduction  in  area  after  rupture, per  cent  of  original  section 16.9 

PoslUon  of  rupture M6  from  neck 

Character  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  sections ".16*,  ".U 


CAST-STEEL    SHELL    BODIES. 
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No.  5999. 
Marks,  5104. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
perlnch. 

Pennanent 

set. 

Successive 

permanent 

set. 

■ 
Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
6,600 
6,800 
7,000 
7.200 
7,400 
7,600 
7,800 
8.000 
8,400 
8.800 
9.200 
9.600 
10,000 
10.400 

Pounds. 
1,000 
5,000 

J2'2S2 
20,000 

80.000 

88,000 

34,000 

35,000 

36.000 

87.000 

38.000 

39,000 

40,000 

42,000 

44,000 

46,000 

48,000 

50,000 

52.000 

54,000 

56,000 

58,000 

60.000 

76,000 

Inch. 
0. 

.000100 
.000850 

.000650 
.001000 
.001250 
.001400 
.001600 
.002600 
.003760 
.005000 
.005900 
.006900 
.008660 
.010600 
.012750 
.014500 
.017000 
.018900 
.021750 
.024150 
.027650 
.032000 

Inch. 
0. 

.000100 
.000250 
.000300 
000360 
.000250 
.000150 

.oooaoo 

.001000 
.001150 
.001260 
.000900 
.001000 
.001750 
.001850 
.002250 
.001750 
.002500 
.001900 
.002860 
.002400 
.008500 
.004860 

Inch, 
0. 
0. 

Inch. 
0. 

InltUl  load. 
Elastic  limit. 

Tensile  strength. 

0. 

10.800 

11,200 
11,600 
12,000 
15.200 

1 

•  General  summary. 

Tensile  strength  per  square  inch  of  oriflinal««ection poonds..    76.000 

Elastic  limit  per  square  inch  of  original  section do...    38,000 

Elongation  per  inch  after  rupture inch..     .1000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001250 

Beduction  in  diameter  at  point  of  rupture do...       .02& 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture ".7  from  neck 

Character  of  broken  surface granular 

Elongation  of  inch  sections ^.10, ''.lO* 
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No.  6000. 
Marks,  5109. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SuccesBive 
elongation 
perineh. 

Successive 

1 

Total,    i^-'^^^ 

1 

^^'^^"^  permanent 
^^       1        set. 

i 

Eemarks. 

1 

I\>und*. 
200 
1,000 
2,000 
4,000 
6,000 
7.000 
7,200 
7,400 
7,600 
7,800 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
86,000 
37,000 
88,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
75,600 

Inch. 
0. 

.000100 
.000850 
.000600 
.001000 
.001300 
.001400 
.001450 
.001500 
.001650 
.001700 
.001850 
.009100 
.010500 
.011400 
.013150 
.015500 
.018000 
.020100 
.023150 
.025600 
.028750 
.032600 
.0450 
.0500 
.0650 

Inch. 

0. 

.000100 
.000250 
.000250 
.000400 
.000300 
.000100 
.000050 
.000050 
.000050 
.000150 
.000150 
.007550 
.001100 
.000900 
.001750 
.002350 
.002500 
.002100 
.003050 
.002450 
.003150 
.003750 
.0125 
.0050 

..0150 

Inch. 
0. 
0. 

LuA. 
0. 

1 
Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

8,000 
8,200 

8,400 
8,600 
8,800 
9,200 
9,600 
10.000 
10,400 

10,800 



11,200 
11,600 
12.000 
12,800 
18.600 
14,400 
15,120 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds      75,600 

Elastic  limit  per  square  Inch  of  original  section cjo        89,000 

Elongation  per  inch  after  rupture inch*        1050 

Elongation  per  inch  under  strain  at  elastic  limit ^o  *'    001550 

Reduction  in  diameter  at  point  of  rupture '. do**"        035 

Reduction  in  area  after  rupture,  per  cent  of  original  section *      **'      13.2 

Pofdtion  of  rupture '  *1'' jbom  neck 

Character  of  broken  surface granular,  40  per  cent,  dull  silky  60  per  cent 

Elongation  of  inch  sections '     /qj  jtij* 
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No.  6006. 
Marks,  5063. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 


Total. 


■  Elongation 


inci) 


SncceflBive  t,^«„„„^„,  Snccessive 
elongation  i  Permanenti  pennanent 
per  inch.  ^^'       .       set.       | 


Remarks. 


Pounds. 

200 

1,000 

2,000 

4.000 

6,000 

7,000 

7,  GOO 

7,WX) 

8,000 

8,200 

8.400 

8,800 

9,200 

9,600 

10,000 

10,400 

10.800 

11, -200 

11, GOO 

12,000 

12,800 

13,600 

14,400 

15,200 

16,920 


Poufida. 
1,000 
5,000 
10,000 
20.000 
30,000 
85,000 
88,000 
39,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68.000 
72.000 
76.000 
79;  6^ 


Inch. 
0. 

.000100 
.000350 
.000600 
.001000 
.001150 
.001300 
.001350 
.001650 
.006500 
.007950 
.009500  I 
.011900  I 
.013950  I 
.015900  . 
.017600  j 
.020000  I 
.022500 
.025300  i 
.028350  ! 
.0400   I 
.0450   I 
.0560 
.0750 


Inch. 
0. 

.000100 
.000250 
.000250 
.000400 
.000150 
.000150 
.000050 
.000300 
.0M850 
.001450 
.001550 
.OOIMOO 
.002060 
.001950 
.001700 
.002400 
.002500 
.002800 
.003050 
.011650 
.0050 
.0100 
.0200 


Inch. 


Inch. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    79,600 

Elastic  limit  per  s<iaare  inch  of  original  section V    C  *  *       VrSSl 

Elongation  per  inch  after  nipture inch.,      -jow 

Elongation  per  inch  under  strain  at  elastic  limit 2^*"'         Sr 

Reduction  in  diameter  at  point  of  rupture do. . .       .025 

Reduction  in  area  alter  rupture,  per  cent  of  original  section :.'xy  2 

Position  of  rupture  ...7. »,3fromneck 

Character  of  broken  suVface  ".'.V.V.'.V.V.*.'. '.'.*.* ' granular  85  per  cent,  dull  silky  15  pej. cent. 

Elongation  of  inch  sections i-^*  •"** 
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No.  6007. 


Marks,  6090. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

Elongation 
perinch. 

SuccessiTe 
elongation 
perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Total. 

Per  square 
inch. 

Remarks. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
7,800 
8,000 
8,200 
8,400 
8,600 
8.800 
9,200 
9,600 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
12,800 
13,600 
14,400 
15,200 
16,000 
16,700 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
85,000 
89,000 
40,000 
41.000 
42.000 
48,000 
44,000 
46,000 
48;'000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
83,500 

Inch. 
0. 
.000200 
.000450 
.000850 
.001150 
.001350 
.001500 
.001850 
.002550 
.004500 
.007500 
.008450 
.010500 
.012100 
.013750 
.016000 
.017800 
.019900 
.022400 
.025500 
.0350 
.0400 
.0500 
.0600 
.0800 

Inch. 
0. 

.000200 
.000250 
.000400 
.000800 
.000200 
.000150 
.000350 
.000700 
.001950 
.003000 
.000900 
.002050 
.001600 
.001650 
.002250 
.001800 
.002100 
.002500 
.003100 
.0095 
.0050 
.0100 
.0100 
.0200 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

0. 

Tensile  strength. 

i 

i 

Omeral  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    83.500 

Elastic  limit  per  square  inch  of  original  section do...    39,000 

Elongation  per  inch  after  rupture inch..     .1200 

Elongation  per  inch  under  strain  at  elastic  limit «..! do...  .001500 

Reduction  in  diameter  at  point  of  rupture do...      .035 

Reduction  in  area  after  rupture,  per  cent  of  original  section 1B.2 

Position  of  rupture *'.46  from  neck 

Character  of  broken  surface granular  85  per  cent,  dull  silky  15  per  cent 

Elongation  of  inchsections ''.11, '^.IS* 
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No.  6108. 
Marks,  6110. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

|l^ 

Permanent 
set. 

SnceesBive 

permanent 

set. 

Total. 

Per  square 
incn. 

Remarks. 

1 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 
8,800 
9.000 
9.200 
9.600 

10,000 

Pounds. 
1.000 
5,000 
10,000 
20,000 
80.000 
35.000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
82,100 

Inch. 
0. 

.000100 
.000650 
.000650 
.001000 
.001300 
.001500 
.001650 
.002000 
.006000 
.008900 
.009850 
.011400 
.018250 
.015400 
.017850 
.019850 
.021650 
.024400 
.0300 
.0860 
.0450 
.0550 
.0750 

Inch. 
0. 

.000100 
.000250 
.000800 
.000350 
.000800 
.000200 
.000150 
.060350 
.009000 
.003900 
.000960 
.001550 
.001860 
.002150 
.001950 
.002000 
.002800 
.002750 
.0066 
.0060 
.0100 
.0100 
.0200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

t 

0. 



10,400 

10.800 
11,200 
11.600 
12,000 
12.800 
13.600 
14,400 
15,200 
16,000 
16.420 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    82,100 

Elasticlimlt  per  square  inch  of  original  section do...    42,000 

Elongation  per  incti  after  rupture Inch..      .1000 

Elongation  per  inch  under  strain  at  elastic  limit do.. .«. 001650 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  percentof  original  section 9.5 

Position  of  rupture ''.SO  from  neck 

Character  of  broken  surface granular  85  per  cent,  fine  silky  15  per  cent 

Elongation  of  inch  sections ^OS.^.ri* 
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Markfi.  5119. 

Diameter,  ".5«>5. 

.Sectional  area.  .^}  .-^^^^uare  inch. 

Gauged  length.  2". 


Applied  ki«df. 

Elrc^a:^*-: 

T/rtal. 

inch. 

per   r-r^ 

/Vrtl/./f*. 

PKmndji. 

/•^t 

-10 

IJM 

0. 

l.'//J 

b.(0JD 

.WfJf* 

2.»>/J 

10. 0(0 

M*'Jfi 

4  f^/j 

'jr.fxo 

M*p{fi 

f.'jOO 

2f).fM 

JJ'l'X' 

T.f/^ 

V,  000 

/^!\<-*y 

T.Jf/J 

ry  r<o 

.roiv.o 

7,40) 

37  '/JO 

.Ot'l^^V; 

7.f/f} 

:v.  •//> 

.tf.'iT'.O 

7.W/J 

39  'XO 

.wcro 

-.C«/J 

4.'  '//J 

.fj^f.fj 

».  l*/) 

IJ.WJ 

MfJffi 

^  ^>0 

44.«ro 

.0!j'.*jO 

'.'  J-^J 

4f..  'MJ 

.'■:.  ivj 

i*.  *fM) 

4vCaj 

.o:v->j 

'.'•r/.O 

.V.'.  f/.O 

.0:77V) 

"  ,   U^) 

52.fXX» 

.<.ll'7.=iO 

'.('.  HO 

M.'/W 

.<-_ir;^jo 

1^0 

56.  V« 

J7^.i.Vj 

i!.«/Xj 

.y-.ODO 

.  ^»>7.V» 

:j.<^yj 

60.VXJ 

.cc-r*x> 

:j  -<>j 

M.OOO 

. « 4<  O 

:;;,»>j<j 

©-.DUO 

.  U>.«J 

H.4«XJ 

72,  W> 

.(tW 

i.-..  -."O 

7f.,im 

.CJ-AO 

i:».^»jo 

77.r>00 

*r.' rearer.. -n 

pr7  llrt.ilk. 


0.  0.                                        Initial  loAd. 

.crr.lCO        0.  

.(••/:=«>    

.•>*ft»    

.  •:•  •  'i*  o      0.  

.Ci>t>V'      

.f<M.w)     E:a5t:c  limit. 

.'.•>  iTi)      

.fo.:=o    

.f|t>4.Ti>     

.  C«  iS'^Vj      

.(f  :o»^j    

.(•■17'0     

.(.ir-'t^j     

.Otr^rtj     

.cr/.rr^     

.'Irf/J/iO     

jt^i^}  !!!!!!!!""!!]]!!!!!!!! 

.a'.>«    

-Oiiil.iO     

.«M         

.('KO  

-UOO  

.•JtXO  

Tensile  strength. 


Gervernl  joimmary. 

TcvMlc  strength  per  sqiiAre  Inch  of  original  section pounds..    77,600 

yiUiHU:  limit  per f^^uare  inch  of  original  «<*ction do.. .    36,000 

El'/n^arton  per  inr-h  after  nipiure Inch . .     .  UOO 

hloiijfHtJon  per  inch  under  «.irHin  at  ela.«»tic  limit do...  .001400 

Kt'fl  U'lUm  In  diameter  at  p«)i  ni  <»f  niptnre do ...       .02& 

K'duf'tJon  in  area  after  rupture,  per  cent  of  original  wction 9.5 

f'/'iUon  iff  nipture ".7  from  neck 

ChATtifUT  of  brolcen  surface granular  70  per  cent,  dull  silky  80  per  cent 

Elongation  of  inch  %ectioi)9 ".10,  M*i* 


OAST-STEEL    SHELL    BODIES. 
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Marks,  5127. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

Eloncation 
perinch. 

Successive 

elongation 

perinch. 

set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1.000 
2,000 
4,000 
6,000 
7,000 
7,800 
8,000 
8,200 
8,400 
8,600 
8.800 
9,000 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 

Inch. 
0. 
.000100 
.000300 
.000600 
.000960 
.001100 

Inch. 
0. 

.000100 
.000200 
.000800 
.000350 
.000150 
.000250 
.000100 
.000050 
.000050 
.007050 
.000550 
.000950 
.000750 
.002150 
.001900 
.002100 
.002000 
.002550 
.002950 
.002900 
.0076 
.0100 
.0100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 

89,000          .001.%'iO 

::::::::::::i: :::::::: 

40,000 
41,000 
42,000 
43,000 
44,000 
4.vflnn 

.001460 

.001500 

.001550 

.008600 

.009150 

.010100 

.010850 

.013000 

.014900 

.017000 

.019000 

.021560 

.024500 

.027400 

.0850 

.0450 

.0550 

1 

9,200    :       46,000 
9.600    i        48,000 
10,000    '        50,000 
10,400            62,000 
10,800            54.000 
11,200            56,000 
11,600            58,000 
12,000    ,        60,000 
12,800            64,000 
13,600    1        68,000 
14,400            72,000 
14  540             72.700 







Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    72, 700 

Elastic  limit  per  square  inch  of  original  section do...    42,000 

Elongation  per  incn  after  rupture inch..      .0700 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001660 

Reduction  in  diameter  at  point  of  rupture do...       .015 

Reduction  in  area  after  rupture,  percentof  original  section 5.7 

Position  of  rupture ".6  from  neck 

Character  of  broken  surface granular  40  per  cent,  dull  silky  60  per  cent 

Elongation  of  inch  sections ".08*.  ".06 
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No.   6011. 


Marks,  5134. 

Diameter  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Eloiimtlon 
per  inch. 

SucceBBlTe 

elongation 

perlnch. 

Pennanent 
set. 

SuoceoiTe 
set. 

Total. 

Per  square 
inch. 

Remarks. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8.200 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

18,600 

14,400 

16,200 

15,610 

Pounds 
1,000 
5,000 
10,000 
20,000 
30,000 
36.000 
36,000 
87,000 
38,000 
89,000 
40.000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
66,000 
68,000 
60.000 
64,000 
68,000 
72.000 
76,000 
78,060 

Inch. 
0. 
.000100 
.000860 
.000660 
.000950 
,001150 
.001200 
.001260 
.001850 
.001300 
.001650 
.002700 
.008800 
.010650 
.012400 
.014400 
.016650 
.018900 
.021400 
.024100 
.026750 
.029750 
.0400 
.0600 
.0600 
.0800 

Inch. 
0. 

.000100 
.000260 
.000200 
.000400 
.000200 
.000050 
.000060 
.000100 
.000150 
.000150 
.001050 
.006100 
.001750 
.001850 
.002000 
.002150 
.002350 
.002600 
.002700 
.002660 
.008000 
.010250 
.0100 
.0100 
.0200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

Oeneral  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    7S.060 

Elastic  limit  per  square  inch  of  original  section do...    87,000 

Elongation  per incn  after  rupture inch..      .1060 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001250 

Reduction  in  diameter  at  point  of  rupture ^ do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture ''.9  from  neck 

Character  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  sections *U0,^U* 
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No.  6012. 
Marks,  5140. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


;       Applied  loadR. 

Elon^tion 
per  Inch. 

Successive 
eloDffatiOD 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

'    Total. 

Per  square 
iiich. 

'  JPound$, 

200 

1     1.000 

Poundt, 
1,000 
5.000 
10,000 
20,000 
80,000 
35,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46.000 
48,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
76,060 

Inch. 
0. 

.000100 
.000650 
.000600 
.001000 
.001200 
.001500 
.001900 
.007250 
.006450 
.009650 
.011000 
.018000 
.015000 
.017260 
.019500 
.022250 
.025000 
.027500 
.0400 
.0450 
.0650 
.0700 

Inch. 

a 

.000100 
.000250 
.000250 
.000400 
.000200 

.ooosoo 

.000400 
.005850 
.001200 
.000900 

.001650 

.002000 

.002000 

.002250 

.002250 

.002750 

.002750 

.002500 

.0125 

.0060 

Inch. 
0. 
0. 

Inch. 
0. 

! 

Initial  load. 
Elastic  limit 

Tensile  strength. 

2,000 

4.000 

1      6,000 

0. 

7,000 

1      8,000 

8,200 

t      8,400 

'      8,600 

8.800 

,      9.200 

9.600 

1    10,000 

10,400 

,    10,800 

1    11,200 

,    11,600 

,    12.000 

'    12,800 

;    13,600 

14,400 

.0100 
.0150 

15,200 



1    15, 210 

"  * 

I 1___ 



QenerdL  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    76,060 

Elastic  limit  per  square  inch  of  original  section do...    40,000 

Elongation  per  incn  after  rupture inch..      .0600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface granular,  dull  silky  at  circumference 

Elongation  of  inch  sections ".07,  ".09* 
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No.  6013. 

Marks,  5146. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  load«. 


Total. 


PoutuIm. 
200 
1,000 
2,000 
4,000 
G,000 
7,000 
7,600 
7,800 
8,000 
8,200 
8,400 
8.800 
9,200 
9,600 
10.000 
10,400 
10,800 
11,200 
11,600 
12,000 
12,800 
18.600 
14,400 
15,020 


Ki  ioaa«.  I 

pirtn^Hnn  Successive!  p^rmanpiit' Swcceasive 

'  D?Xch    1  elongation  re"nanent  pennanent 
Per  square!  Pe'^^^^n.  |  p^p^Jnch.  *^^-  set. 

incn.      I 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20.000 
30.000 
85,000 
38.000 
39,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64.000 
68,000 
72.000 
75,100 


.026260 

.029000 

.083000 

.0450 

.0550 

.0700 


Inch.       I 
0. 
.000100 
.000350  I 
.000600  ' 
.001000  I 
.001360 
.001550 
.001850  , 
.007500 
.008450  I 
.009250  . 
.011500  j 
.01*450  ! 
.015850  ! 
.018250  I 
.020600 


Inch. 


0. 
0. 


Inch. 


0. 


Initial  load. 


Inch. 
0. 
.000100 

.000250    ' ' 

.000250     

.OOWOO        0.  ' 

.000350     

.000200     Elastic  limit. 

.000300     

.005650     

.000950     

.000800     ' 

.002250 

.001950     1 1 

.002400     

.002400     ; ' 

.002250    ' 

.002850 

.002900 ' I 

.002750    I 

.004000      ' ; 

.0120    I : 

.0100 
.0160 


I  Tensile  strength. 


General  summary. 

Tensile  strength  per'square  inch  ot  original  section pounds..    75,100 

Elasticlimit  per  square  inch  of  original  section do...    88^000 

Elongation  per  Inch  after  rupture inch..      .o»J 

Elongation  per  inch  under  strain  at  elastic  limit do...  -Wlw 

Reduction  In  diameter  at  point  of  rupture do. ..       -J® 

Reduction  in  area  after  rupture,  per  centof  original  section *•£ 

Position  of  rupture ".45  from  neck 

Character  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  oflnch  sections ".08, 'Ml* 
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No.  6062. 
Marks,  6110. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads.  i  i  i  i 

ipi/x««iHi^«  Successive  n^_„««^„*  Successive 

iZ  ^?!Sch     elongation  jP^^^^^^^^  permanent 

Total.    |Per»<lu*i'e    P®' ^'^^"-  [   per  inch.  I        ^**  set.       | 


Remarks. 


PouTuis, 

200 

1,000 

2,000 

4,000 

6,600 

6,800 

6,000 

6,200 

6,400 

6,600 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10.800 

11,200 

11,600 

12,000 

15,200 

15,920 


POUTldS. 

1,000 
5,000 
10,000 
20.000 
28,000 
29,000 
80,000 
31,000 
82,000 
33,000 
84,000 
35,000 
86.000 
87,000 
88,000 
89,000 
40,000 
42.000 
44,000 
46,000 
48,000 
60,000 
52,000 
54,000 
66,000 
68,000 
60,000 
76.000 
79.600 


Inch. 
0. 

.000100 
.000350 
.000700 
.001000 
.001100 
.001450 
.001600 
.001850 
.002000 
.002100 
.002200 
.002500 
.002750 
.003260 
.004000 
.005500 
.007250 
.009750 
.011550 
.013500 
.015400 
.017500 
.020000 
.022500 
.024500 
.027650 
.0600 


Inch. 
0. 
.000100 
.000250 
.000350 
.000300 
.000100 
.000350 
.000150 
.000250 
.000150 
.000100 
.000100 
.000300 
.000250 
.000500 
.000750 
.001500 
.001750 
.002500 
.001800 
.001950 
.001900 
.002100 
.002500 
.002500 
.002000 

.  00:^150 

.032350 


JtmjA, 


0. 
0. 


Inch. 


I 


Initial  load. 


•I 


.000450 


.000450 


.001000 


.000550 


Elaatic  limit. 


Tensile  strength. 


OenercU  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    79,600 

Elastic  limit  per  square  inch  of  onlginal  section do...    29,000 

Elongation  per  inch  after  rupture inch..     .0900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001100 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section  9.5 

Position  of  rupture ".6  from  neck 

Character  of  broken  surface granular,  dull  silky  spot  at  the  circumference 

Elongation  of  Inch  sections ".07. 'Ml* 


560 


OAST-STEEL   SHELL   BODIES. 


TABULATION  OF  TENSION  SPECIMENS  FROM  CAST-STEEL  BODIES  OF 
800  AND  1,000  POUND  B.  L.  MORTAR  SHELLS.     (STEMS  2''  LONG.) 

SOO-POUND  SHELLS. 


No. 
of 
test. 


Morkfl. 


Diam- 
eter. 


I 


Inch. 
6085  j      5168       .505 

I  I 

6036        5161  I    .505 


'Elastic  Tensile 
Sec-  I  limit  Istrength 
tional      per    >     per 
area,    square    square 

I  inch.  I    inch. 


I 

Elonga-'   Con- 
tion   1   trac-  I 
in  2    !  tlon  of  | 

inches,    area.  : 


EloDga- 
Appearance  of       .    tion  of 
fracture.  <     inch 

,  sections. 


Sq.  in.  PcundB^  Pounds. 
.20     38,000  {    68,000 

.20 


6037    6087  ;  .505  !   .20 
6088  I   5173  I  .505  |   .20 


'  6039    5181  I  .505 


.20 


89,000  '  78,600 


88,000  t  78,060 
87,000  I  78,650 


Per  d.    Per  ci.\ 
6.0    5.7  I 


I 


89,000 


I  6040  I   5188  I  .505  I   .20  I  88, 


6041  '   5195 


6042  <   5202 

6043  5210 


6044 

6045 

6046 

6047 

6048 

'  6050 
6051 

6052 


6053 
6054 


6055 
6056 


6057 
6058 

6059 


6061 


5217 

5224 

5233 

5288 

5244 

5044 
5254 

5261 


5268 
5278 


5280 


6295 


5811 
5818 


5090 


.505  1   .20 


.505  I 
.505 


.505 
.505 
.505 
.505 


I 


.505  <   .20 


.505 
.505 

.505 


.605 
.505 


.505 
•505 


.505 
.606 
.605 
.605 


.505 


.20 
.20 

.20 


.20 
.20 


.20 
.20 
.20 
.20 


.20 


000 

89,000 

84,000 
40,000 

43,000 

40,000 

42,000 

42,000 

88,000 

89,000 
89,000 

37,000 

87,000 
87,000 

86,000 

42,000 


89,000 
87,000 
37,000 
84,000 


89,000 


77,700 
78,150 
79,800 


80,000 
76,000 


76,000 

78,850 

72,100 

82,050 

76,000 

77,060 
78,060 

76,000 

81,000 
73,000 

78,060 

88,060 


77,800 
80,000 
78,960 
76,000 


79,450 


9.5 


12.5 
11.5 


13.0  I 

15.0 

12,0 


12.5 

8.5 


8.0 

8.0 

7.5 

8.5 

10.5 

8.5 
7.0 

8.0 


8.5 
7.0 


8.0 
11.0 


10.0 

10.5 

6.5 

7.0 


7.0 


9.5 


13.2 
9.5 


13.2  I 
16.9 
9.5 


13.2 
9.5 


9.5 
9.5 
9.5 
9.5 
13.2 
5.7 


9.5 
9.5 


9.5 
9.5 


9.5 
18.2 


9.5 
9.5 
6.7 
9.5 


9.5 


Granular  40  per  cent, 
dull  silky  60  per 
cent 

Granular  85  per  cent, 
dull  silky  15  per 
cent , 

Dull  silky , 

Granular  85  per  cent, 
dull  silky  15  per 
cent 

Granular  80  per  cent, 
dull  silky  2)  per 
cent , 

Granular  40  per  cent, 
dull   silky  60   per  | 
cent 

Granular  60  per  cent,  i 
dull   silky   40  per 
cent I 

Granular 

Granular  60  per  cent,  , 
dull  silky  40  per  I 
cent 

Granular  40  per  cent,  [ 
dull   silky  60  per 
cent [ 

Granular  60  per  cent,  ' 
dull   silky  40  per 
cent , 

Granular  40  per  cent, 
dull  silky  60  per 
cent 

Granular  70  per  cent, 
dull  silky  SO  per 
cent 

Granular  60  per  cent,  , 
dull    8ilky  40  per 
cent 

Granular,  dull  spot 
at  circumference... 

Granular  60  per  cent, 
dull  silky  40  per 
cent , 

Granular  80  per  cent, 
dull  silky  20  per 
cent , 

Granular , 

Granular  70  per  cent, 
dull  silky  80  per 
cent 

Granular  60  per  cent, 
dull  silky  40  per 
cent , 

do 

Granular  55  per  cent, 
dull  silky  45  per 
cent 

Granular.. 

.....do 

Granular  80  per  cent, 
dull  silky  20  per 
cent 

Granular,  dull  silky 
spot  at  the  cJicom- 
ferenoe 


Inch. 


.05,  .07*  : 


.11*,. 08  : 

.11,  .14*  : 


.10,  .18»  I 

I 

.11,  .15*  I 


.14,  .16*  k 


:}Ji. 

.12 
.11 

.09», 

.06 

.09*, 

.07 

.07, 

.09» 

.05. 

.oe» 

.07, 

.10* 

.11», 

.10 

.09*, 

.06 

.08*,. 06 


.06,  .10* 
.07,   .10*  ' 


.07»,.07»| 


.08*,. 08 
.09.  .18* 


.08,  .12* 
.11*,.  10 
.07«,.06 


CAST-STEEL   SHELL    BODIES. 


561 


TABULATION  OF  TENSION  SPECIMENS,  J577Y7.— Continued. 
lOOO-POUKD  8HELUS. 


I 


No. 
of 
test. 


Marks. 


Diam- 
eter. 


Sec- 
tional 
area. 


6079 
5960 
5981 


4968 
4942 
4960 


Inch. 
.506 


.606 
.506 


■I 


6984  , 
5989  ' 


t 


6990 

6901 

6092 

6993 

5994 

6996  I 

5996  I 


4967  I  .506 

49G4  I  .606 

4972  I  .605 

6014  .606 


6020  ,  .506 

6067  I  .606 

6044  I  .606 

6060  I  .506 

5067  I  .506 

I 

6070  I  .506 

5077  j  .506 


5997 
5998 

6000 


6006 


6007 
6108 
6109 


6110 

6011 

6012 

i  6013 


Sq.in. 
.20 


.20 
.20 

.20 

.20 
.20 
.20 

.20 

.20 

.20 

.20 

.20 

.20 

.20 


Elastic 
limit 
per 

square 
inch. 


Pound*. 
87,000 

43,000 

40,000 

38,000 

89,000 
89,000 
40,000 

88,000 


Tensile 
strength 

per 
square 

Inch. 


Elonga- 
tion 
ln2 

inches. 


Pounda. 
79,100 

74,700 

76,400 

78,060 

77,700 
76,500 
70,600 

72,660 


89,000      80,100 


41,000  I    82,060 


6068 
5097 
5104 
5109 

.606 
.606 
.606 
.606 

1 
.20 
.20 
.20 
.20 

5068 

.605 

.20 

6090 
6110 
6119 

.506 
.506 
.506 

.20 
.20 
.20 

6127 

.606 

.20 

6184 

.506 

.20 

6140 

.606 

.£0 

5146 

.505 

.20 

5110 

.506 

.20 

30,000 
43,000 
40,000 
88,000 


42,000 
37,000 
83,000 
89,000 


89,000 


89,000 
42.000 
36,000 


42,000 
87,000 
40,000 
88,000 
29,000 


79,800 
80,000 
80,000 
78,600 


74,500 
78,900 
76,000 
75,600 


79,600 


88,500 
82,100 
77,600 


73,700 
78,060 
76,050 
76,100 
79,600 


Perct. 
10.6 


6.0 
8.6 

5.0 

4.5 
4.0 
6.6 

8.0 
10.5 
12.0 
12.0 

8.6 
12.0 
10.0 


6.5 
13.6 
10.0 
10.6 


10.0 


12.0 
10.0 
11.0 


7.0 
10.6 
8.0 
9.6 
9.0 


Con- 
trac- 
tion of 


Perd. 
13.2 


9.5 
9.5 


Appearance  of 
fracture. 


5.7 
5.7 
5.7 


9.5 
13.2 
13.2 
18.2 

9.6 
18.2 

9.5 


9.5 
16.9 

9.6 
13.2 


9.6 


13.2 
9.5 
9.5 


5.7 
9.6 
9.5 
9.5 
9.6 


Granular,  dull  silky 
spot  at  the  circum- 
ference   

Granular  40  per  cent, 
dull  silky  60  per 
cent , 

Granular  60  per  cent, 
dull  silky  40  per 
cent , 

Granular,  varying  in 
sise 

.....do 

do 

Granular  40  per  cent, 
dull  silky  60  per 
cent 

Granular  50  per  cent, 
dull  silky  50  per 
cent , 

Granular,  dull  silky 
spot  at  the  circum- 
ference  , 

Granular  80  per  cent, 
dull  silky  20  per 
cent , 

Granular,  silky  spot 
at  the  circumfer- 
ence  , 

Granular  60  per  cent, 
dull  silky  40  per 
cent , 

Granular,  dull  silky 
spot  at  the  circum- 
ference  

Granular  60  per  cent, 
dull  silky  40  per 
cent , 

.....do 

.....do 

Granular 

Granular  40  per  cent, 
dull  silky  60  per 
cent 

Granular  86  per  cent, 
dull  silky  15  per 
cent , 

do 

do 

Granular  70  per  cent, 
dull  silky  30  per 
cent , 

Granular  40  per  cent, 
dull  silky  60  per 
cent 

Granular  60  per  cent, 
dull  silky  40  per 
cent , 

Granular,  dull  silky 
at  the  circumfer- 
ence  , 

Granular  60  per  cent, 
dull  silky  40  per 
cent 

Granular,  dull  spot  at 
the  circumference. , 


Elonga- 
tion of 
inch 
sections. 


Inch, 
.10,.  11* 
.06,. 07* 

.08,. 09* 

.04,. 06* 
.04,. 06* 
.04,. 04* 

.08*,. 05 

.09*,. 07 

.10,   .11* 

.13*,.  11 

.13*,.  11 

.09*,. 08 

.11,   .13* 


.09,   .11* 
.08*,.  05 
.16*,.  11 
.10,  .10* 


.09,   .1-2* 


.12*,. 08 
.11,  .13* 
.08,   .12* 


.10,   .12* 

.08*,.0G 

.10,   .11* 

.07,  .09* 

.08,   .11* 
.07,   .11* 
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Top  Cabbiaoe. 

No.  6987, 
Marks,  T  C  103. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Jjength  of  stem,  10". 
Gauged  length,  10". 


1 

Applied  loadH. 

Elonntion 
per  mcb. 

Succeasive 
elongation 
perincb. 

Permanent 
set. 

Successive 

permanent 

set. 

1 

1 

ToU.1. 

Persqaare 
inch. 

Remarks. 

Pounds. 

1.000 

2,000 

8,000 

4.000 

5,000 

(>.000 

7,000 

8.000 

9,000 

10,000 

11,000 

12.000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19.000 

20.000 

Ptmnds. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

81,160 

Inch. 
0. 

.00006 
.00012 
.00018 
.00024 
.00030 
.00088 
.00045 
.00052 
.00069 
.00068 
.00077 
.00088 
.00097 
.00107 
.00118 
.00130 
.00146 
.00160 
.00178 

Inch. 
0. 

.00006 
.00006 
.00006 

.00006 
.00008 
.00007 
.00007 
.00007 
.00009 
.00009 
.00011 
.00009 
.00010 
.00011 
.00012 
.00016 
.00015 
nnni» 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Tensile  strength. 

.00006 

.00006 

21.000 

.00196    '         nnoift 



22.000 

.00219 
.00246 
.00277 
.00615 

.00023 
.00027 
.00081 
.00038 

•23.000 
24,000 
25,000 
31,160 



Fractured  ".8  from  neck.     Appearance,  fine  granular,  gray. 
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0A8T  IBON  FOR  GUN  AND  MOBTAR  CARRIAGES. 


Top  Carriage. 

No.  6049. 
Marks,  T  C  104. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Grauged  length,  10". 


! 

Applied  loads. 

Elongation 
per  inch. 

Succeasive 
elongation 
perlnch. 

Permanent 

set. 

SuccesBive 

permanent 

set. 

1 

Total. 

Per  square 
inch. 

Remarks.            | 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

Pounds. 

1.000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

82,220 

Inch. 
0. 

.00005 
.00010 
.00016 
.(KN)22 
.00029 
.00085 
.00042 
.00050 
.00058 
.00067 
.00073 
.00082 
.00092 
.00101 
.00111 
.00120 
.00130 
.00148 
.00155 
.00172 
.00188 
.00207 
.00226 
.00252 

Inch. 
0. 
.00006 

.00005 
.00006 
.00006 
.00007 
.00006 
.00007 
.00008 
.00008 
.00009 
.00006 
.00009 
.00010 
.00009 
.00010 
.00009 
.00010 
.00013 
.00012 
.00017 
.00016 
.00019 
.00019 
.00026 

Inch. 
0. 

Inch. 
0. 

Initial  load.                    ! 

.00001 

.00001 

.     1 
i 

.00009 

.00006 

.00025 

.00016 

24,000 

25,000 
32,220 

.00076 

.00061 

Tensile  strength. 

Fractured 
mottled. 


3".  5  from  neck.      Appearance,   granular,   light  gray, 


OABT  IBON  FOB  GUN  AND  HOBTAB  0ABBIAGE8. 

No.  6071. 
Marks,  109. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


567 


I       Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8.000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31,550 


Pernqiiare 
incn. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
31,660 


Elongation 
per  mch. 


Inch. 
0. 

.00007 
.00012 
.00019 
.00026 
.00031 
.00039 
.00047 
.00062 
.00060 


.00078 
.00066 
.00094 
.00104 
.00113 
.00127 
.00139 
.00151 


.00183 
.00204 
.00229 
.00253 
.00289 


Successive 
elongation 
per  inch. 


Inch. 
0. 

.00007 
.00005 
.00007 
.00007 
.00005 
.00008 
.00008 
.00005 
.00008 
.00009 
.00009 
.00008 
.00008 
.00010 
.00009 
.00014 
.00012 
.00012 
.00018 
.00014 
.00021 
.00025 
.00024 


Permanent 
set. 


Inch. 
0. 


.00010 


.00031 


.00104 


Successiye 

permanent 

set 


Inch. 
0. 


.00002 


.00006 


.00021 


.00078 


Bemarks. 


Initial  load. 


Tensile  strength. 


Fi-actured  l".l  from  neck.     Appearance,  granular,  gray. 
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CAST   IRON   FOB  GUN   AND  KOBTAB  OABBXAChSS. 


Top  Cabriage. 

No.  6083. 

Marks,  T  C  111. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

I^ength  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
permch. 

Succeesive 

elongation 

perlnch. 

Inch. 
0. 

.00005 
.00005 
.00005 
.00006 
.00005 
.00006 
.00006 
.OOOOt) 
.00007 
.00008 
.00009 
.00008 
.00007 
.00008 
.00011 
.00009 
.00010 
.00012 
.00012 
.00014 
.00019 

Permanent 
set. 

Inch. 
0. 

SuccesBive 

permanent 

set. 

Inch. 
0. 

1 

Total. 

Per  square 
inch. 

Remarks 

Pound*. 
1,000 
2,000 

Founds. 
1,000 
2.ona 

Inch. 
0. 
.00005 
.00010 
.00015 
.00021 
.00026 
.00032 
.00038 
.00044 
.00051 
.00059 
.00068 
.00076 
.00083 
.00091 
.00102 
.00111 
.00121 
.00133 
.00145 
.00159 
.00178 

Initial  load. 

3,000    :          3,000 
4,000    '          4,000 

1 

, 

' 

5. 000              5, 000 

I 

6.000              6  000 

t 

1 

7.000              7,000 

1 

8, 000              8, 000 

. 

9,000    1          9,000 
10,000    ;        10,000 
11, (WO            11,000 
12, 000    1        12, 000 

t 

.00001 

.00001 

13, 000     1        l."}.  000 

14.0(X) 

14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
22,400 

1 

15.000 
16,000 

.00008 

.00007 

1 

17.000 

[ 

18,000 

::::::::"::i::::::::;::: 

1 

19,000 

20,000 
-1,000 

.00022 

.00014 

1 

J2.000 

j 

L2,400 

Tensile  atrength. 

1 

Fi-actured  1"  from  neck.     Appearance,  granular,  gray.     A  smooth, 
lustrous  spot  of  metal  ".56x".20  across  fractured  surface. 


CAST   IRON   FOB   GUN   AND   MOBTAB   CABBIAGES. 
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Top  Carriage. 

No.  6129. 
Marks,  T  C  117. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 


T(»tal. 


EloDKEtion 

Per  square!  V^^^<^^- 
Inch.      I 


SuccesslYe 
elongation 
perlneh. 


PermanentI  Successive  I 

^^1  permanent! 

^^'       '        set       ' 


Remarks. 


I 


PoundJf. 
1.000 
2,000 
3,000 
4,000 
5,000 
f.,000 
7,000 
M.OOO 
9,000 
10.000 
11,000 
12,000 
13.000 
14,000 
15.000 
IG.OOO 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
29,980 


Pounds. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
29,960 


Inch. 

0. 
.00007 
.00016 
.00021 
.00027 
.00082 
.00039 
.00046 
.00050 
.00058 
.00066 
.00072 
.00079 
.00088 
.00097 
.00104 
.00112 
.00121 
.00130 
.00140 
.00153 
.00166 
.00178 
.00198 
.00206 
.00224 
.00260 


Inch. 

0. 
.00007 
.00009 
.00006 
.0i006 
.00005 
.00007 
.00007 
.00004 
.00006 
.00008 
.00006 
.00007 
.00009 
.00009 
.00007 
.00006 
.00009 
.00009 
.00010 
.00013 
.00013 
.00012 
.00015 
.00013 
.00018 
.00026 


Inch. 
0. 


Inch. 
0. 


.00006 


.00006 


.00009 


.00003 


.00018  i   .00009 


.00061 


.00043 


Initial  load. 


Tensile  strength. 


Fractured  at  the  neck.     Appearance,  fine  granular,  gray. 


570  0A8T  IBON   FOB   OUK   AlH)  MOBTAB   0ABBIAOE8. 

Top  Cakriagb. 

No.  6140. 
Marks,  T  C  120. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 


Total 


Successive  p«,^.„^„*  Succearive 
elongation  Pe™uient  permanent 
perlnch.  I        ^^'       \        set. 


Inch. 

.00006 
.00001 
.00005 
.00005 
.00006 
.00006 
.00008 
.00007 
.00007 
.00007 
.00009 
.00008 
.00007 
.00008 
.00009 
.00011 
.00008 
.00011 
.00011 
.00014 
.00014 
.00018 
.00011 
.00020 
.00023 
.00028 


Remarks. 


Inch. 


.00001 


.00007 


.00018 


.00078 


Inch.      I 
0.       Initial  load. 


.00001 


.00006 


.00011 


.00060 


Tensile  strength. 


-rractured  ",25  from  neck.     Appearance,  fine  granular,  gray. 


CAST   IBON    FOB   GUN   AND   MORTAB   OABBIAOES. 

Top  Carriage. 

No.  6161. 
Marks,  T  C  123. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 
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;       Applied  loads. 

Successive 

Permanent 
get. 

Succeaslve 

permanent 

set. 

1 

'    Total. 

PerBquaie 
inch. 

^pSJSrejJXiS" 

Remarks. 

Pounds. 
,      1,000 
'      2,000 

Pounds. 
1,000 

2.000 

Inch.            Inch. 
0.                  0. 
.00006           .00006 
.00012            .00006 
.00019            .00007 
.00024            .00005 
.00030            .00006 
.00037            .00007 
.00044            .00007 
.00051            .00007 
.00060            .00009 
.00067            .00007 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

3,000    '          3,000 

1 

4,000    1          4.000 

1 

5,000              5,000 

6,000    ,          6-000 

7.000 

7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
80,520 

K,000 

9,000 

10,000 

0. 

'     11,000 

12,000 

.00074 
.00082 
.00092 
.00101 
.00111 
.00121 
.00132 
.00148 
.00156 
.00171 
.00186 
.00204 
.00221 
.00241 
.00268 

.00007 
.00008 
.00010 
.00009 

.00010 
.00010 
.00011 
.00011 
.00012 
.00016 
.00015 
.00018 
.00017 
.00020 
.00027 

13,000 

14,000 

15.000 
16,000 

.00010 

.00010 

1     17,000 

18,000 

19,000 

20.000 
21,000 

.00024 

.00014 

22,000 

;     23,000 

24,000 

25,000 

26,000 

1    30,520 

1 

.00080 

.00066 

Tensile  strength. 

Fractured  at  the  neck.     Appearance,  fine  granular,  light  gray. 


572     OAST  IBON  FOB  G0N  AND  MOBTAB  0ABBIAGE8. 

Top  Carriage. 

No.  6164. 
Marks,  T  C  124. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

Elongation 
perlnch. 

SuccesBive 
elongation 
perlnch. 

Permanent 
set. 

Succeasive 

permanent 

set 

I 

Total. 

Per  square 
inch. 

Remarks. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7;  000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
HJ.OOO 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
29,550 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29.660 

Inch. 
0. 

.00005 
.00011 
.00019 
.00022 
.00030 
.00087 
.00048 
.00050 
.00058 
.00066 
.00073 
.00082 
.00090 
.00100 
.00110 
.00120 
.00131 
.00142 
.00156 
.00170 
.00187 
.00205 
.00228 
.00254 

Inch. 
0. 
.00005 
.00006 
.00008 
.00003 
.00008 
.00007 
.00006 
.00007 
.00008 
.00008 
.00007 
.00009 
.00006 
.00010 
.00010 
.00010 
.00011 
.00011 
.00014 
.00014 
.00017 
.00018 
.00023 
.00026 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

.00003 

.00003 

.00010 

*  .06667 

.00027 

.00017 

Tensile  strength. 

1 

Fractured  1"  from  neck.     Appearance,  fine  granular,  light  gray. 


CAST   IBON   FOB   GUN   AKB   MOBTAB   CABBIAGEB. 

Top  Carriage. 

No.  6166. 
Marks,  T  C  126. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 
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Applied  lowU. 

SaoceflBiye 

elongation 

perlnch. 

Permanent 
set. 

Succeasive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

per  Inch. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
-23(000 
23,220 

Pounds. 
1,000 
2.000 
8,000 
4,000 
6,000 
6,000 
7,000 

9,000 
10.000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
28,000 
28,220 

Inch. 
0. 
.00006 

.00012 
.00020 
.00026 
.00082 
.00040 
.00048 
.00054 
.00068 
.00071 
.00060 
.00090 
.00100 
.00110 
.00128 
.00188 
.00147 
.00162 
.00180 
.00199 
.00220 
.00248 

Inch. 
0. 

.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
00006 
.00009 
.00006 
.00009 
.00010 
.00010 
.00010 
.00013 
.00010 
.00014 
.00015 
.00018 
.00019 
.00021 
.00028 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
TensUe  strength. 

.00004 

.00004 

.00018 

.00009 



.00088 

.00025 

Fractured  2".  60  from  neck.     Appearance,  fine  granular,  light  gray. 
Smooth  lump  at  circumference  ".30x".26. 
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CAST   IRON   FOB   GUN   AND  KOBTAB   0ABBIAOE8. 


Top  Cabriage. 
No.  61M. 


Marks,  T  C  128. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

ElonxatlOD 
per  Inch. 

Sncceasive 

elongation 

perlnch. 

Permanent 
net. 

SncceaslTe 

permanent 

set 

Total. 

Per  square 
inch. 

Remarks. 

Pounds. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
81,280 

Inch. 
0. 
.00006 
.0Q012 
.00018 
.00024 
.00031 
.00037 
.00043 
.00051 
.00082 
.00069 
.00077 
.00084 
.00094 
.00106 
.00114 
.00125 
.00136 
.00151 
.00162 
.00180 
.00193 
.00218 
.00238 
.00258 

Inch. 
0. 

.00006 
.00007 
.00006 
.00006 
.00007 
.00006 
.00006 
.00008 
.00011 
.00007 
.00008 
.00007 
.00010 
.00009 
.00011 
.00011 
.00011 
.00015 
.00011 
.00018 
.00013 
.00020 
.00020 
.00020 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

.00002 

.00002 

.00008 

.00006 

i 

1 

.00025 

.00017 

'I     "■ 

24,000 

1 

25,000 
81,280 

.00069 

.00044 

Tensile  strength.              i 

1 

i 

Fractured  at  the  neck.     Appearance,  fine  granular,  light  gray. 


0A6T  IBON  FOB  GUN  AND  KOBTAB  CABBIAGE6. 

Top  Cabbiage. 

No.  6186. 
Marks,  T  C  129. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 
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Applied  loads. 

Elonffatlon 
perlnch. 

SnccesBive 
elongation 
perlnch. 

Permanent 
set. 

Sncceasive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 

Pounds. 
1,000 
2,000 
3,000 

5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
26,320 

Inch. 
0. 
.00006 

.00012 
.00018 
.00028 
.00028 
.00034 
.00041 
.00048 
.00066 
.00062 
.00070 
,00078 
.00087 
.00096 
.00103 
.00110 
.00121 
.00134 
.00146 
.00158 
.00170 
.00188 
.00204 
.00226 
.00261 

Inch. 
0. 
.00006 
.00006 

.00006 
.00005 
.00005 
.00006 
.00007 
.00007 
.00008 
.00006 
.00006 
.00006 
.00009 
.00009 
.00007 
.00007 
.00011 
.00013 
.00012 
.00012 
.00012 
.00018 
.00016 
.00022 
.00025 

Inch. 
0. 

Inch, 
0. 

Initial  loMl. 

8,000 

9,600 

10,000 
11,000 

.00002 

.00002 

12,000 

,    13,000 

^  14,000 

15,000 

■    16,000 

.00009 

.00007 

17,000 

18,000 

19,000 

Tensile  strength. 

.    20,000 
1    21,000 

.00021 

.00012 

22,000 

23,000 

24,000 

'    25,000 

i    26,000 
(    26,320 

.00076 

.00054 

Fractured  4".  76  from  neck.    Appearance,  granular,  gray.    Lump  of 
smooth,  lustrous  metal  ".20x".30  m  the  fractured  surface. 


676  OAST   IBON   FOB   GUN    AND   MOBTAB   OABBIAGES. 

Top  Carriage. 

No.  6188. 
Marks,  T  C  133. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loadB. 

SncceaslYe 

SnooeiBlye 
aet. 

Remarkt. 

Total. 

Persoaare 
inch. 

per  inch. 

elonaatlon  "»"JJ"«"' 
perlnch.          ■**• 

Pounds. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 

P^nds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18.000 

Inch. 
0. 
.00004 

.00011 
.00017 
.00022 
.00028 
.00083 
.00040 
.00046 
.00062 
.00060 
.00067 
.00074 
.00082 
.00091 
.00100 
.00109 
.00117 
.00128 
.00189 
.00161 
.00163 
.00180 
.00194 
.00215 
.00282 
.00260 

Inch. 
0. 
.00004 
.00007 
.00006 
.00006 
.00006 
.00005 
.00007 
.00006 
.00006 
.00006 
.00007 
.00007 
.00006 
.00009 
.00009 
.00009 
.00006 
.00011 
.00011 
.00012 
.00012 
.00017 
.00014 
.00021 
.00017 
.00028 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.6666i 

.00001 

14,000    >        14.000 

15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
33.800 

16,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
83,800 

.00006 

.00007 

.00021 

.00018 

.06081 

.00060 

Fractured  1".6  from  neck.     Appearance,  fine  granular,  light  gray. 


CAST  IBON  FOR  GUN  AND  MORTAR  CARRIAGES. 

Top  Carriage. 

No.  6191. 
Marks,  T  C  136. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


577 


Applied  loads. 

Elongation 
per  inch. 

SucceflBive 
elongation 
perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarlcs. 

Total. 

Per  square 
inch. 

Pounds, 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

32,610 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000  • 

28,000 

24,000 

25,000 

26,000 

27,000 

32,610 

Inch. 
0. 

.00005 
.00009 

.00015 
.00019 
.00026 
.00083 
.00037 
.00045 
.00061 
.00058 
.00065 
.00074 
.00078 
.00087 
.00095 
.00105 
.00113 
.00124 
.00135 
.00147 
.00159 
.00173 
.00188 
.00206 
.00226 
.00251 

Inch. 
0. 

.00005 
.00004 
.00006 
.00004 
.00007 
.00007 
.00004 
.00008 
.00006 
.00007 
.  0000*7 
.00009 
.00004 
.00009 
.00008 
.00010 
.00008 
.00011 
.00011 
.00012 
.00012 
.00014 
.00015 
.00018 
.00020 
.00025 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.00003 

.00008 

.00016 

.00012 

.00070 

.00065 

Fractured  1".85  from  neck. 
H.  Doc.  300 37 


Appearance,  fine  granular,  light  gray. 


578  CAST   IRON    FOR   GUN   AND   MOBTAK   CARBIAOE8. 

Top  Carriaoe. 

No.  6243. 

Marks,  T  C  140. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

per  Inch. 

SucceasiTe 
elongation 
per  inch. 

Pennanent 
set. 

Successive 

pennanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
inck. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,090 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

Ptm 

If 
19 
20 
21 

nds. 
.000 
',000 
,000 
1,000 
>,000 
»,000 
,000 
(.000 
>,000 
^000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
000 
000 
000 
000 
000 
120      . 

Inch. 
0. 
.00007 
.00014 
.00019 
.00026 
.00081 
.00039 
.00046 
.00054 
.00061 
.00069 
.00078 
.00068 
.00099 
.00110 
.00126 
.00139 
.00154 
.00174 
.00198 
.00224 
.00264 
.00300 
.00350 
.00422 

Inch. 
0. 
.00007 
.00007 
,00005 
.00007 
.00006 
.00006 
.00007 
.00006 
.00007 
.00008 
.00009 
.00010 
.00011 
.00011 
.00016 
.00013 
.00015 
.00020 
.00024 
.00026 
.00040 
.00086 
.00050 
.00072 

Inch. 
0. 

Initial  load. 
Tensile  strength. 



.00005 

.00005 

.00018 

.00013 

.00060 

.00042 


22,000             22 
23,000             S 
24,000             ^' 
25,000     1         S 

^,120  I     5j; 

.00239 

.00179 

— L___         1 

Fractured 


l"-4  from  neck.      Appearance,  fine  granular,  light  gray. 


OAST   I&ON   FOB  GUN   AND  KOBTAB   OABBIAGES. 

Top  Carriaoe. 

No.  6250. 
Marks,  T  C  147. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Crauged  length,  10". 


579 


AppUed  loads. 

Elongation 
per  inch. 

SuccesBive 
elongation 
per  inch. 

Permanent 
set. 

Succefldve 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundn. 

1,000 

2,000 

3.000 

4.000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12.000 

13,000 

14,000 

l&.OOO 

16,000 

17.000 

18.000 

19.000 

20.000 

21,000 

■22.000 

23.000 

24.000 

25.000 

26.000 

81,110 

Pound$. 
1.000 
2,000 
8,000 
4,000 
5,000 
6,000 
-   7.000 
8,000 
9,000 
10.000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
81,110 

Inch. 
0. 
.00006 

.00012 
.00018 
.00023 
.00029 
.00034 
.00041 
.00049 
.00057 
.00064 
.00070 
.00079 
.00068 
.00098 
.00106 
.00118 
.00128 
.00139 
.00154 
.00169 
.00185 
.00204 
.00223 
.00248 
.00275 

Inch, 
0. 
.00006 
.00006 

.00006 
.00005 

.00006 
.00005 
.00007 
.00008 

.00008 
.00007 
.00006 

.00009 
.00009 
.00010 
.00010 
.00010 
.00010 
.00011 
.00015 
.00015 
.00016 
.00019 
.00019 
.00025 
.00027 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

...J 

.00004    1        .00004 

1 

1 

i'l";*;;;.... 

.00008    1        .00004 

1 

1 

1 

.00027    1        .00019 

1          

r 

1   

1 

.00092    ,        .00065 

Tensile  strength. 

1 

Practured  ".5  from  neck.     Appearance,  fine  granular,  light  gray. 


580  CAST   IBON    FOR   GUN    AND   MOBTAB   OABEIAQES. 

Top  Carriage. 

No.  6328. 
Marks,  T  C  163. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Len^h  of  stem,  10". 
Gauged  length,  10". 


AppllflcJ  load*. 

-   __ 

Inch. 
0. 
.00006 
.00010 
.00016 
.00021 
.00027 
.00032 
.00040 
.00047 
.00064 
.OOOffi 
.00071 
.00080 
.00089 
.00099 
.00109 
.00120 
.00131 
.00142 
.00158 
.00171 
.00189 
.00207 
.00230 
O0261 

per  inch. 

Inch. 

0. 
.00005 
.00005 
.00005 
.00006 
.00006 
.00006 
.00008 
.00007 

.oooo-/ 

.00008 
.00009 
.00009 
.00009 
.00010 
.00010 
.00011 
.00011 
.00011 
.00016 
.00013 
.00018 
.00018 
.00023 
.00021 

Inch. 
0. 

r 

permitnciit 

Inch. 
0. 

1 

ToUL 

J\mncUf. 

1,000 

2,000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16.000 

Inch. 

Pound*. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19.000 

20,000 

21,000 

22.000 

Initial  load. 

.00001 

.00001 

.00008 

.00007 

17,000 

18,000 

19,000 

20,000 
21,000 

.00022 

.00014 

S'*» 

l?'2S            23.  OW    I 

80,470 

gj,000 
30,470    / 

.00075 

.00063 

Tensile  strength. 

1* 

^<'tured  1"  troijj   nect-     Appearance  fine  granular,  light  gray, 


cast  ibon  for  gun  and  mobtab  cabbiaqes. 
Top  Carriage. 

No.  0440. 

Marks,  TC  171. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


581 


Applied  loads. 

Elongation 
per  Inch. 

Succeflsive 
elongation 
per  inch. 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

^®™*°®"*  permanent 
set. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
9,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
18,300 

Pwtnds. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
18,800 

Inch, 
0. 
.00007 
.00012 
.00021 
.00080 
.00089 
.00049 
.00059 
.00069 
.00060 
.00094 
.00107 
.00120 
.00138 
.00157 
.00179 
.00209 
.00239 

Inch. 
0. 
.00007 
.00005 
.00009 
.00009 
.00009 
.00010 
.00010 
.00010 
.00011 
.00014 
.00013 
.00013 
.00018 
.00019 
.00022 
.00080 
.00030 

Inch, 
0. 

Inch. 
0. 

IniUal  load. 
Tensile  strength. 



.00006 

.00006 

.00029 

.owii 

Fractured  at  the  neck.     Appearance  fine  granular,  dark  gray. 


582  CAST   IBON   FOR   GUN    AND   MORTAR   CARRIAGES. 

Chassis  Rail. 

No.  6187. 
Marks,  C  R  132. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 


Total. 


Per  square 
Incn. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 

21  Am) 

1*2.000 
23,000 

'M,(m 

25.000 

29.000 
^.760 


Elongation 
per  inch. 


Inch. 
0. 

.00006 
.00009 
.00015 
.00023 
.00028 
.00083 
.OOOtO 
.00046 
.00051 
.00058 
.00065 
.00071 
.00078 
.00086 
.00098 
.00101 
.00110 
.00119 
.00128 
.00138 
.00149 
.00160 
.00170 
.00182 
.00200 
.00218 
.00233 
.00252 


Succeaslve 
elongation 
perlnch. 


Inch. 
0. 

.00006 
.00003 
.00006 
.00008 
.00006 
.00006 
.00007 
.00006 
.00005 
.00007 
.00007 
.00006 
.00007 
.00008 
.00007 
.00008 
.00009 
.00009 
.00009 
.00010 
.00011 
.00011 
.00010 
.00012 
.00018 
.00018 
.00015 
.00019 


Permanent 

set. 


Inch. 
0. 


.00002 


.00007 


.00014 


.00072 


Successive 

permanent 

set. 


Remarks. 


Inch. 
0.  I  Initial  locd. 


.00002 


.00005 


.00007 


.00058 


Tensile  strength. 


.J 

motUed^^^^  i''*  ^  ^^^^  "®^^'     Appeai-ance  fine,  gmnular,  light  gray, 


CAST   IRON   FOR   GUN    AND   MORTAR   CARRIAGES. 

Base  Ring. 

No.  6084. 
Marks,  B  R  112. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch, 
licngth  of  stem,  10". 
Gauged  length,  10". 


583 


Applied  looda. 

Elonsatioii 
per  Inch. 

SuccesBiye 

SucceMlve 

Total. 

Peraquaro 
inch. 

elongation  '-«™~"«""' 
perlnch.          ***' 

permanent,               Remarks, 
set. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26.000 

27,000 

82,280 

Pounds, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

18,0Cfo 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

32,280 

Inch, 
0, 
.00005 

.00012 
.00017 
.00028 
.00080 
.00086 
.00041 
.00050 
.00067 
.00068 
.00071 
.00079 
.00087 
.00096 
.00108 
.00112 
.00122 
.00134 
.00145 
.00158 
.00172 
.00183 
.00200 
.00220 
.00286 
.00268 

Inch. 
0. 
.00006 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

.00007 
.00005 
.00006 
.00007 
.00006 
.00006 
.00009 
.00007 
.00006 

.mniH 

.00008 
.00008 
.00009 
.00007 
.00009 
.00010 
.00012 
.00011 
.00013 
.00014 
.00011 
.00017 
.00020 
.00016 
.00022 

Tensile  strength. 

.00002 

.00002 

.00008 

.00006 

.00019 

.00011 

.00071 

.00062 

Fractured  at  the  neck.     Appearance,  fine  granular,  gray. 


584 


OAST   IRON   FOR   GUN    AND   MORTAR   CARRIAGES. 


Base  Ring. 

No.  6107. 
Marks,  B  R  114. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 


Total. 


Poundff. 

1,000 

2.000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26.000 

81,900 


'  Per  Rquare 


Rqua 
acn. 


incl 


I 


Permanent 


Successive 

permanent 

set. 


Remarks. 


I    Pounds. 

1         1,000 

j         2,000 

8,000 

Inch. 
0. 
.00006 
.00012 
.00019 
.00025 
.00032 
.UUU98 
.00043 
.00051 
.00060 
.00066 
.00073 
.00080 
.00090 
.00100 
.00108 
.00118 
.00128 
.00140 
.00152 
.00166 
.00181 
.00201 
.00219 
.00241 
.00283 

Inch. 
0. 
.00006 

.00006 
.00007 
.00006 
.00007 
.00006 
.00005 
.00008 
.00009 
.00006 
.00007 
.00007 
.00010 
.00010 
.00008 
.00010 
.00010 
.00012 
.00012 
.00014 
.00015 
.00020 
.00018 
.00022 
.00022 

Inch. 
0. 

Inch. 
0. 

InitUl  load. 

4,000 

Tensile  strength. 

6,000 

6,000 

7,000 
8,000 

::::::::::::|:::::\::::: 

9,000 
10.000 
11,000 
.    12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 

.66661  1     .6666i 

1 

.00008 

.06667 



.00021    1        .00013 

24,000 

25,000 
26,000 
31,900 

.00077 

.00066 



Fractured  ".9  from  neck.     Appearance,  fine  granular,  gray. 


CAST   IRON   F.OB   GUN   AND   MOBTAB   GABBIAGES. 

Base  Ring. 


585 


No.  6128. 
Marks,  B  R  116. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 


Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

25,800 


Per  square 
inch. 


Elongation 
I  per  Inch. 


Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

25,800 


Inch. 

0. 
.00005 
.00011 
.00019 
.00022 
.00030 
.00086 
.00048 
.00050 
.00060 
.00067 

.ooon 

.00086 
.00094 
.00104 
.00114 
.00129 
.00140 
.00152 
.00171 
.00188 
.00211 
.00288 
.00270 
.00804 


Successiye 
elongation 
perineh. 


I 

Permanent 


Inch. 
0. 

.00005 
.00006 
.00008 
.00003 
.00006 
.00006 
.00007 
.00007 
.00009 
.00008 
.00010 
.00009 
.00008 
.00010 
.00010 
.00015 
.00011 
.00012 
.00019 
.00017 
.00023 
.00027 
.00062 
.00084 


Inch. 
0. 


.00002 


Succeasive 

permanent 

set. 


Inch. 
0. 


.00002 


.00012 


.00010 


.00062 


.00020 


.00118 


.00081 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  ".7  from  neck.     Appearance,  fine  granular,  light  gray. 


586  CAST   IBON  FOR   GUN    AND   MOBTAB   CABBIAOES. 

Base  Ring. 

No.  6139. 
Marks,  B  R  119. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elonintion 
per  inch. 

Permanent 
set. 

Inch. 
0. 

SuecesslTe 

permanent 

set. 

Remarlts. 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 

Pounds. 

1,000 

2,000 

3.000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19.000 

20.000 

21,000 

22,000 

23,000 

24.000 

Inch, 
0. 
.00006 

.00012 
.00018 
.00025 
.00030 

.00087 
.00044 
.OOOGO 

.00068 
.00067 
.00075 
.00062 
.00091 
.00100 
.00110 
.00120 
.00181 
.00143 
.00154 
.00168 

Inch, 
0. 
.00006 
.00006 
.00006 
.00007 
.00005 
.00007 
.00007 
.00006 
.00006 
.00009 
.00006 
.00007 
.00009 
.00009 
.00010 
.00010 
.00011 
.00012 
.00011 
.000T4 

Inch. 
0. 

1 
Initial  load.                       ' 

Tensile  strength. 

.00001 

.00001 

.00006 

.00007 

.00020 

.00012 

.00180    .        .00012 
.00199    ,        .00019 
.00217            .00018 
.00238            .00021 

25,000    ,        25,000 
26,000            26,000 
28,900    ■        2K.900 

.06667 

.00017 

' 

Fracturetl  1".75  from  neck.     Appearance,  line  granular,  light  gray. 


CAST   IRON    FOR   GUN   AND   MORTAR   CARRIAGES. 

Base  Ring. 

No.  6152. 
Marks,  B  R  122. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 
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Applied  loads. 

Eloiuiation 
per  iDch. 

Successiye 
elongation 
per  inch. 

Permanent 
set. 

Successtve 

Total. 

1 

Per  square 
Inch. 

permanent                Remarks, 
set. 

FouruU. 

<      1,000 

2,000 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

iO,000 

11,000 

12,000 

18,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

*   22,000 

28,000 

24.000 

25,000 

26,000 

29,210 

Inch, 
0. 
.00005 

.00011 
.00018 
.00024 
.00029 
.00085 
.00041 
.00048 
.00056 
.00062 
.00070 
.00079 
.00068 
.00097 
.00105 
.00116 
.00125 
.00136 
.00149 
.00162 
.00177 
.00192 
.00210 
.00280 
.00252 

Inch, 
0. 
.00005 
.00006 

.00007 
.00006 
.00005 
.00006 
.00006 
.00007 
.00006 
.00006 
.00006 
.00009 
.00009 
.00009 
.00006 
.00011 
.00009 
.00011 
.00013 
.00013 
.00015 
.00015 
.00018 
.00020 
.00022 

Inch, 
0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

8,000 

4,000 

5,000 

6.000 

,      7,000 

1 

8,000 
9,000 
10,000 
11,000 
12,000 
18.000 
14,000 
15,000 
16,000 

.00001 

.00001 

.00006 

.00007 

17,000 

18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
29,210 

.00020 

.00012 

.00069 

.00049 

Fractured  1"  from  neck.     Appearance,  fine  granular,  light  gray,  80 
per  cent;  dark  gray  on  one  side,  20  per  cent. 


588  CAST  IRON    FOB    Q^XJN   AND   MORTAR   CARRIAGES. 

£as£  Ring. 

No.  6167. 
Marks,  BR  127. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

Elonffatlon 
per  inch. 

Successive 

elongation 

perinch. 

Inch. 
0. 

.00004 
.00006 

.00006 
.00005 
.00007 
.00005 
.00007 
.00008 
.00005 
.00010 
.00007 
.00006 
.00008 
.00009 
.00011 
.00009 
.00010 
.00011 
.00014 
.00012 
.00015 
.00015 
.00020 
.00020 
.00023 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  SQuare 
inch. 

Pound*. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18.000 
19.000 
20.000 
21,000 
22,000 
28,000 
24.000 
25.000 
26,000 
81,690 

Ptmnds. 
1,000 
2,000 
3,000 
4,000 
6.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24.000 
25,000 
26.000 
31,690 

Inch. 
0. 

.00004 
.00010 
.00016 
.00021 
.00028 
.00033 
.00040 
.00048 
.00063 
.00063 
.00070 
.00076 
.00084 
.00098 
.00104 
.00113 
.00123 
.00134 
.00148 
.00160 
.00175 
.00190 
.00210 
.00280 
.00258 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00002 

.06662 

.00006 

.00006 

.00022 

.00014 

.00078 

.00051 

1 

Fractured  ".60  from  neck.     Appearance,  fine  granular,  light  gray. 


CAST  IRON    FOB   GUN   AND   MORTAB   GARBIAGKS. 
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Base  Ring. 
No.  6186. 


Marks,  B  R  131. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


1 

1       Applied  loads. 

Elongation 
permch. 

Snoceesive 
elongation 
per  inch. 

Permanent 
set. 

Snccenive 

permanent 

fet. 

'    Total. 

1 

Per  square 
inch. 

Remarks. 

Pimndt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

Pounds. 
1,000 
2,000 
3,000 
4,000 
^000 

7.<aO 

■1  <.iO 

1I.<1M 

IS.  000 

miioo 

17,  iW 

'Ak  1)00 
-1,(100 
2-^.  IJOO 

-0.1 00 

27,000 
34,020 

Inch. 
0. 
.00004 

.00011 
.00017 
.00022 
.00029 

.00033 
.00040 
.00046 
.00053 

.00061 
.00068 

.00075 
.00082 
.00091 
.00101 
.00111 
.00121 
.00131 
.00142 
.00155 
.00170 
.00183 
.00202 
.00222 
.00243 
.00267 

Inch. 
0. 
.00004 

.00007 
.00006 
.00005 

.00007 
.00004 

.00007 
.00006 

.00007 
.00008 
.00007 
.00007 
.00007 
.00009 
.00010 
.00010 
.00010 
.00010 
.00011 
.00013 
.00015 
.00013 
.00019 
.00020 
.00021 
.00024 

Inch. 
0. 

Inch. 
0. 

InlUal  load. 
Tensile  strength. 

1 

1 '. 

.00002 

..  - 



.00010 

.06606 

.00024 

.00014 

1 

1 

1 

25,000 

1 

26,000 

1 

27.000 
34,020 

.00091 

.00067 

Fractured  1".5  from  neck.     Appearance,  fine  granular,  light  gray. 
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iROTJJ  ^^^  ^"^^:n  and  moetae  carriages. 
^Base  Ring. 
No.  6217. 


Marks,  B^  1^9. 

Diameter,  V'A^9.  .      , 

Sectional  area,  1.00  aqviare  inch. 

Liength  oi  stem,  10". 
Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

8,000 

4,000 

^000 

6t000 

7,000 

g.OOO 

9.000 

to.  000 

11,000 

12.000 

13,000 

N.OOO 

1&,000 

iS^flOO 

17.000 

l;\ttlO 

i^-000 

|J.ow 


'^tt 


Per  square 
incn. 


Elongation 
per  inch. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Succearive 

permanent 

set. 

Inch. 
0. 
.00007 

Inch. 
0. 
.00007 
.00005 

.00007 
.00006 
.00006 

.00009 
.00006 
.00007 
.00007 
.00009 
.00010 
.00010 
.00011 
.00018 
.00014 
.00017 
.00017 
.00027 
.00028 
.00041 
.00084 
.00067 

Inch. 
0. 

Inch. 
0. 

.00012 

.00019 

.00025 

.00031 

.00040 

.00048 

.00065 

.00062 
.00071 

.00005 

.00005 

.00061 

.00091 

.00102 

.00115 
.00129 

.00021 

.00016 

.00146 

.00163 

.00190 

.00218 
.00259 

.00077 

.00056 

.00293 

.00350 

.00185 

.00108 

Remarks. 


Initial  load. 


Tensile  strength. 


''.3  from  neck.     Appearance,  granukr,  dark  gray. 


CAST  IBON   FOR   OUN   AND   MOBTAB   OABBIAGES. 

Base  Ring. 

No.  6248. 
Marks,  B  R  146. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch 
Length  of  stem,  10". 
Gauged  length,  10". 
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Applied  loads. 

Elongation 
per  inch. 

SuccesBiTe 
elongation 
perlnch. 

Inch. 
0. 
.00005 
.00006 
00006 
.00005 
.00006 
.00006 
.00007 
.00007 
.00006 
.00006 

.OOUIH 
.00009 
.00009 
.00009 
.00010 
.00011 
.00012 
.00013 
.00016 
.00014 
.00019 
.00020 
.00022 
.00027 

Permanent 
aet. 

Successive 

permanent 

set 

Remarks. 

'    Total. 

Permuare 
inch. 

Pounds. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15.000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26.000 

31,040 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25.000 
26,000 
81,040 

Inch. 
0. 
.00005 

.00011 
.00017 
.00022 
.00028 
.00084 
.00041 
.00048 
.00054 
.00062 
.00071 
.00079 
.00088 
.00097 
.00106 
.00116 
.00127 
.00139 
.00162 
.00168 
.00182 
.00201 
.00221 
.00248 
.00270 

Inch. 
0. 

Inch. 
0. 

IniUal  load. 
TenHlle  utrength. 

.00001 

.00001 

.00009 

.00006 

.00024 

.00015 

.00088 

.00064 

1 

_  _ 


Fractured  ".5  from  neck.     Appeamnce,  fine  granular,  light  gray. 


592  OAST   IRON   FOR   GUN    AND   MORTAR  CARRIAGES. 

Base  Ring. 

No.  6267. 
Marks,  B  R  150. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 


Total. 


PoufuU. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

^.000 


Per  sqaare 
inch. 


PouiuU. 

1.000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

30,020 


Elonsatlon 
per  Inch. 


Inch. 
0. 

.00006 
.00011 
.00018 
.00024 
.00080 


.00043 
.00061. 
.00069 
.00067 
.00075 
.00083 
.00091 
.00100 
.00110 
.  00121 
.00131 
.00146 
.00169 
.00172 
.00189 
.00206 
.00228 
.00250 


Succeariye 

elongation 

perinch. 


Permanent 
set. 


Inch. 
0. 
.00006 
.00006 

.00007 
.00006 

.00006 
.00008 

.00006 
.00006 

.00008 
.00008 
.00008 
.00008 

.00008 
.00009 

.00010 
.00011 
.00010 
.00016 
.00013 
.00013 
.00017 
.00017 
.00022 
.00022 


Inch. 
0. 


.00001 


.00010 


.00027 


.00072 


Succeaslye 

permanent 

set. 


Remarks. 


Itich. 


.00001 


.00009 


.00017 


.00015 


Initial  load. 


Tensile  stren^h. 


inottK^^ed  1'''45  from  neck. 


Appearance,  fine  granular,  light  gray. 


CAST   IRON   FOB   GUN   AND   MOBTAB   CABBIAGES, 

Base  Ring. 

No.  6286. 
Marks,  B  R  164. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Ijength  of  stem,  10". 
Gauged  length,  10". 
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Applied  loads. 

Elongation 
per  inch. 

Succeesive 
elongation 
perinch. 

set. 

Successive 

pennanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

28,900 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,0U0 

26,000 

27,000 

28,000 

28,900 

Inch. 
0. 

.00004 
.00010 
.00015 
.00020 
.00026 
.00031 
.00038 
.00044 
.00051 
.00058 
.00065 
.00071 
.00080 
.00088 

.UU09; 

.00105 
.00114 
.00124 
.00133 
.00145 
.00158 
.00171 
.00187 
.00202 
.00222 
.00241 
.00271 

Inch. 
0. 

.00004 
.00006 
.00005 
.00005 
.00006 
.00005 
.00007 
.00006 
.00007 
.00007 
.00007 
.00006 
.00009 
.00008 
.00009 
.00008 
.00009 
.00010 
.00009 
.00012 
.00013 
.00013 
.00016 
.00015 
.00020 
.00019 
.00090 

Inch. 
0. 

Inch. 
0. 

InlUal  load. 
Tensile  strength. 

.00001 

.00001 

.00007 

.00006 

,00018 

.00011 

.00064 

.00066 

Fractured  2".  6  from  neck.     Appearance,  fine  granular,  light  gray. 
Smooth  lustrous  spot  ".10  by  ".35  in  fractured  surface. 
H.  Doc.  800—38 


594         CASi  iBoir  fob  orx  and  xortas  caskiaoks. 

Base  Ring. 

Xo.  63()3. 

Marlw,  BR157. 

Diameter,  V\V2U. 

8e<;tional  area,  IJH)  n^juare  inch. 

I^en^b  of  Htem,  H/'. 

Gauged  length,  10". 


Apr»lU*d  IfMdit. 


ToUl. 


1,000 
2,000 

»,orjo 

4,000 

5,000 

6.000 

7,000 

8,  OCX) 

9.000 

10,000 

11,000 

12.000 

1»,000 

14,000 

15.000 

10.(K)0 

17,000 

IH,000 

19,000 

20.000 

21,  (XW 

22,000 

23,000 

24,000 

25,  (XK) 

SO,  OHO 


inc't 


l.rjoo 

2,  (XX) 
»,000 
4,000 
5,000 
6,  (XX) 
7,0(W 
8,000 
9.000 
10,000 
11,000 
12,000 
13.000 

14,  (XX) 

15,  (XX) 
Ki.OOO 
17,  (XX) 
1H,(XX) 
19,000 
20,000 
21,000 
22,  (XX) 
2.%  000 
24,000 
25,000 
:)0.9H0 


JUT  frirh. 

1 

Hucreirtve 
per  inch. 

Inch. 
0. 
.00006 
.00005 
.00006 
.OOOOT) 
.00007 
.00006 
.0000(3 
.00(X)8 
.00006 
.00008 
.00007 
.00009 

.mm 

.(XXX)9 
.00009 
.00011 
.00011 
.00013 
.00012 
.00018 
.00017 
.00020 
.00018 
.00025 

Permanent 
set. 

Succemive 

permanent 

set 

Inch. 
0. 

Remarks. 

1      Jwh. 

1      0. 

.00006 
.00011 
.00017 
.00022 
.00029 

.oour) 

.OOCMl 
.00049 
.0(X)55 
.000(» 
.0(X)70 

.mm 

.00087 
.00096 

.ooia*) 

.00116 
.00127 
.00140 
.00152 
.00170 
.00187 
.00207 
.00225 
.00250 

Inch. 
0. 

Initial  load. 

.00001 

.00001 

1 

.00008 

.00007 

1 

.00023 

.00015 

1 

.00076 

.00052 

Tensile  etrength. 

Fra<'tun»d  at  the  nock.     Appearance,  tine  granular,  gray. 


OAST   IBON   FOR   GUN   AND   MORTAB   CARRIAGES. 

Base  Ring. 

No.  6326. 
Marks,  B  R  161. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


595 


Applied  loads. 

Elongation 
perinch. 

Succeasive 

■ 

Successiye 

permanent 

set. 

•        Remarks. 

Total. 

Per  square 
inch. 

perinch.           set. 

Pounds. 
1,000 
2,000 
3,000 

Pounds. 

1,000 

2,000 

3,000 

4,000 

-      5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26,000 

27,000 

83,560 

Inch. 
0. 
.00005 
.00010 
.00015 
.00020 
.00026 
.00031 
.00036 
.00042 
.00050 
.00056 
.00063 
.00071 
.00079 
.00088 
.00097 
.00106 
.00116 
.00125 
.00137 
.00149 
.00162 
.00174 
.00190 
.00210 
.00230 
.00252 

Inch. 
0. 
.00005 
.00005 
.00005 
.00005 
.00006 
.00005 
.00005 
.00006 
.00008 
.00006 
.00007 
.00008 
.00008- 
.00009 
.00009 
.00009 
.00010 
.00009 
.00012 
.00012 
.00013 
.00012 
.00016 
.00020 
.00020 
.00022 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 
Tensile  strength. 

4,000 

5,000 
6,000 

7,000 

8,000 

9,000 

10,000 
11,000 

0. 

12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
33,560 

.00005            .00005 

1 



.00018    1        .00013 

::::::::::::i:::::;:::::: 

.00076 

.00058 

Fractured  at  the   neck, 
mottled. 


Appearance,  fine  granular,  light  gray. 
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CAST   IBON   FOB  GUN   AND  MOBTAB   CABBIAGES. 


Base  Ring. 

No.  6329. 
Marks,  B  R  164. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loadfi. 

Elongation 
•  per  Inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Succesidve 

permanent 

set 

Total. 

Peraqoare 
inch. 

Remarks. 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
88,700 

Found». 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
'      20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
.   88,700 

Inch. 
0. 
.00006 

.00011 

.00017 

.00022 

.00080 

.00087 

.00043 

.00050 

.00059 

.00066 

.00074 

.00082 

.00091 

.00100 

.00110 

.00121 

.00131 

.00142 

.00165 

.00169 

.00182. 

.00200' 

.00218 

.00238 

.00259 

Inch. 
0. 
.00006 
.00005 
.00006 
.00005 
.00006 
.00007 

00006 
.00007 
.00009 
.00007 
.00008 
.00006 
.00009 
.00009 
.00010 
.00011 
.00010 
.00011 
.00013 
.00014 
.00013 
.00018 
.00018 

00020 
.00021 

Inch.      '       Inch. 
0.            ;     0. 

Initial  load. 
Tensile  strength. 

' 

.00002    ;        .00002 

.00009 

.00007 

.00022 

.00018 

.00071 

.66649 

Fractured  2'M  from  neck, 
darker  section  on  one  side. 


Appearance,  fine  granular,  light  gray. 


CAST   IBOK   FOB   GUN   AND   MOBTAB   CABBIAGE8. 

Base  Rino. 

No.  6332. 
Marks,  B  R  167. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Liengtb  of  stem,  10". 
Gauged  length,  10". 


597 


Applied  loads. 

SnoceniTe 

elongation 

perinch. 

Permanent 
set. 

SuccessiTe 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

perinch. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

22,800 

Poundt. 
1,000 
2,000 
8,000 
4,000 
5,000 

7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
18,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
22,800 

Inch. 
0. 
.00006 

.00012 
.00018 
.00025 
.00080 
.00037 
.00045 
.00051 
.00059 
.00066 
.00074 
.00082 
.00092 
.00108 
.00114 
.00129 
.00142 
.00161 
.00182 
.00210 
.0Q2S0 

Inch. 
0. 
.00006 
.00006 

.00006 
.00007 
.00005 
.00007 
.00008 
.00006 
.00008 
.00007 
.00006 
.00006 
.00010 
.00011 
.00011 
.00015 
.00018 
.00019 
.00021 
.00028 
.00040 

Inch. 

0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

.00006 

.00006 

.00018 

.00012 

.00069 

.00041 

Fractured  3".l  from  neck.    Appearance,  fine  granular, 
60  per  cent;  smooth  lustrous  spot    .SO  x  ".40,  surrounded  by 
metal,  40  per  cent. 


ht  gray, 
,rk  gray 


598         CAST  ntON  fob  gun  and  mobtab  cabbiages. 

Base  Rikg. 

No.  6372. 
Marks,  B  B  170. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gaufi^ed  length,  10". 


Applied  loads. 


VUmntkm 
perlnch. 

SoeceaAre  p^--,..,^,  SacceaAxe 

per  inch.         "^               set.                                                   , 

i 

TOUI. 

Persqtuue 

iD6h. 

P^nd$. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

13,000 

19,000 

20,000 

21,000 

22,000 

28,000 

25,000 
26,000 
30,880 

PoundM. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 

21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
30,880 

Inch, 

0. 
.00005 
.00009 

.00015 
.00020 
.00027 
.00032 
.00038 
.00045 
.00051 
.00060 
.00009 
.00078 
.00087 
.00094 
.00104 
.00U4 
.00125 
.00136 
.00140 
.00161 
.00178 
.00200 
.00220 
.00240 
.00208 

Inch, 
0. 
.00005 
.00004 
.00006 
.00005 
.00007 
.00005 
.00006 
.00007 
.00006 
.00009 
.00009 
.00009 
.00009 
.00007 
.00010 

Inch.              Inch. 
0.                    0. 

iDltialloML 

.00001            .00001 

Tensile  strength. 

1 



■■■■.oiooi' 

.00008 

.00010 
.00011 
.00011 
.00013 
.00012 
.00017 

!00020 
.00020 

.00028 

.00022 

.00013 

:::::::!::::::""":::: 

.00068 

.00066 

Fractured  at  the  neck.     Appearance,  fine  granular,  gray. 


CAST   IBON   FOR   GUN   AND   MOBTAE   CABBIAGES. 

Base  Ring. 

No.  6441. 
Marks,  B  R  172. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


599 


Applied  loads. 

Elonffation 
per  inch. 

Successive 
elongation 
perinch. 

Permanent 
set. 

Inch. 
0. 

SucceasiTe 

permanent 

set 

Inch. 
0. 

Remarks. 
Initial  load. 

Tensile  strength. 

Total. 

Per  square 
inch. 

Pound». 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

80,080 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22.000 

28,000 

24,000 

25,000 

30.080 

JncA. 
0. 

.00007 
.00014 
.00020 
.00028 
.00033 
.00040 
.00049 
.00057 
.00065 
.00072 
.00080 
.00090 
.00100 
.00110 
.00122 
.00133 
.00148 
.00161 
.00179 
.00199 
.00221 
.00245 
.00272 
.00816 

Inch. 
0. 

.00007 
.00007 
.00006 
.0U008 
.00005 
.00007 
.00009 
.0U008 
.00008 
.00007 
.00008 
.00010 
.00010 
.00010 
.00012 
.00011 
.00015 
.00013 
.00018 
.00020 
.00022 
.00024 
.00027 
.00044 

.00007 

.00007 

.00014 

.00007 

.00040 

.00026 

.00123 

.00083 

Fractui-ed  at  the  neck.     Appearance,  fine  granular,  dark  gray. 


600  OAST   IBON  FOE  GUN   AND   MOBTAB   CABBIAGES. 

Raoer. 

No.  6106. 
Marks,  R  113. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loadK. 

Elongation 
per  Inch. 

Successive 
elongation 
per  Inch. 

Permanent 
set 

Suocessive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pottnds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 

u,ooo 

12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
31,610 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

31,610 

Inch. 
0. 

.00007 
.00012 
.00020 
.00026 
.00082 
.00040 
.00048 
.00065 
.00062 
.00070 
.00079 
.00088 
.00096 
.00107 
.00115 
.00125 
.00186 
.00149 
.00161 
.00175 
.00191 
.00212 
.00280 
.00251 

Inch. 
0. 

.00007 
.00005 
.00008 
.00006 
.00006 
.00008 
.00006 
.00007 
.00007 
.00006 
.00009 
.00009 
.00010 
.00009 
.00006 
.00010 
.00011 
.00018 
.00012 
.00014 
.00016 
.00021 
.00018 
.00021 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
T^idle  strength. 

.00001 

.00001 

.00008 

.00007 

.00023 

.00015 

.00068 

.00046 

Fractured  1".2  from  neck.     Appearance,  fine  granular,  gray. 


CAST  IBON  FOB  GUN   AND   MOBTAB   CABBIAGES. 


601 


RaG£R« 

No.  6108. 


Marks,  R  115. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  Inch. 

Snccessive 
elongation 
per  inch. 

Pennanent 
set. 

SacceBBlve 

pennanent 

set. 

Inch. 
0. 

Rptriftrlr^, 

Toui.  '•-.sr' 

Ptmnds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

28,000 

24,000 

26,000 

26,000 

27,000 

28,000 

88,020 

Pounds. 
1,000 
2,000 

Jjich.            Inch. 
0.                  0. 
.00006    •        .00006 

Inch. 
0. 

Initial  load. 
Tensile  etrengtb. 

3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 

.00011   1      .nooQ!)« 

.00017 
.00022 
.00029 
.00036 

.00006 
.00005 
.00007 
.00006 

! 

1 

1 

1 

.00041 

QOOOfl 

1 

.00047    1        .00006 
.00062    1        .00006 
.00060    1        .00008 
.00068    1        .00008 
.00074    1        .00006 
.00081    '        .00007 

1 

.66661  1     .66661 

1 

1 

.00090 
.00099 

.00009 
.00009 

.00007 

.00006 

.00107 
.00114 
.00128 

.00006 

.00007 
.00009 
.00009 
.00012 
.00012 
.00012 
.00012 
.00016 
.00015 
.00020 
.00020 

20,000 
21,000 

.00182 
.00144 

.00011 

.00004 

22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
28.000 
88,020 

.00156 
.00168 
.00180 
.00196 
.00210 
.00230 
.00260 

;*":i ::: 

.00061 

.00060 

! 

Fractured  at  the  neck.     Appearance  fine  granular,  gray. 


602  CAST   IBON   FOR   GUN   AND   MOBTAR   CABBIAGE8. 

Racer. 

No.  6130. 

Marks,  R  118. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  Inch. 

0. 
.00006 
.00010 
.00017 
.00025 
.00082 
.00037 
.00045 
.00051 
.00059 
.00068 
.00077 
.00087 
.00096 
.00106 
.00116 
.00127 
.00138 
.00155 
.00168 
.00184 
.00201 
.00225 
.00247 
.00277 

elongation 
perlnch. 

Inch. 
0. 
.00006 
.00004 
.00007 
.00008 
.00007 
.00005 
.00008 
.00006 
.00008 
.00009 
.00009 
.00010 
.00009 
.00010 
.00010 
.00011 
.00011 
.00017 
.00013 
.00016 
.00017 
.00024 
.00022 
.00030 

Permanent 
set. 

Inch. 
0. 

Succejiidve 
permanent 

set. 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
27,020 

Remarks 

Founds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
27,020 

Itwh. 
0. 

Initial  load. 
Tensile  strength. 

J 

" 

.00005 

.00006 

.00009 

.00004 

' 

.00027 

.00018 

.00079 

.00052 

Fractured  2".  6  from  neck.     Appearance  fine  granular,  gray. 


OAST  IBON  FOB  GUK  AXD  MOBTAB  OABBIAGES. 

Kager. 

No.  6150. 
Marks,  R  121. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


603 


Applied  loads. 

per  inch. 

Sncoeflsive 
elonsation 
perinch. 

Succeflsiye 

Remarks. 

Total. 

Per  square 
incn. 

Pennanent  ^rmanent 
***•       ,       set. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

S'Sffi 
21,000 

22,000 

28,000 

24,000 

25,000 

27,420 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

27,420 

Inch. 
0. 
.00005 

.00011 
.00017 
.00022 
.00080 
.00087 
.00042 
.00051 
.00058 
.00065 
.00072 
.00062 
.00091 
.00100 
.00111 
.00121 
.00181 
.00148 
.00156 
.00172 
.00188 
.00206 
.00222 
.00250 

Inch. 
0. 

.00006 
.00006 
.00006 
.00005 
.00008 
.00007 
.00005 
.00009 
.00007 
.00007 
.00007 
.00010 

.00009 

.00011 
.00010 
.00010 
.00012 
.00018 
.00016 
.00016 
.00018 
.00016 
.00028 

Inch.             Inch. 
0.                  0. 

InitUl  load. 
Tenalle  stiengtb. 

1 

1 

t 

.00001            .00001 

.00006 

.00007 

.00021 

.00018 

.00064 

.00048 

1 

Fractured  at  the  neck.     Appearance  fine  granular,  light  gray. 


604  CAST  IBOK  FOB  GUN   AND  MOBTAB  CABBIAGE8. 

Racer. 

No.  6166. 
Marks,  R  126. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads.  . 

perlnch. 

SucceasiTe 

Permanent 
set. 

Suocesrive 

pennanent 

set. 

Total. 

Per  square 
inch. 

elongation 
perlnch. 

RemarkB. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24.000 

25,000 

26,000 

31,980 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26.000 

81,960 

Inch. 
0. 

.00007 
.00012 
.00019 
.00025 
.00081 
.0UU89 
.00045 
.00062 
.00060 
.00067 
.00074 
.00062 
.00090 
.00100 
.00111 
.00119 
.00129 
.00189 
.00150 
.00163 
.00178 
.00192 
.00210 
.00229 
.00250 

Inch. 

0. 

.00007 
.00005 

.(xxxrz 

.00006 
.00006 
.00006 
.00006 
.00007 
.00008 
.00007 
.00007 
.00008 
.00008 
00010 
.00011 
.00008 
.00010 
.00010 
.00011 
.00018 
.00015 
.00014 
.00018 
.00019 
.00021 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tenaile  Btrengtli. 

.00004 

.00004 

.00010 

.00006 

.00023 

.00018 

.00069 

.00046 

Fractured  1".50  from  neck.     Appearance,  fine  granular,  light  gray. 


OAST   IBON   FOB   GTTN   AND   MOBTAB   OABBIAGES. 

Racer. 

No.  6190. 
Marks,  R  134. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


606 


Applied  loads. 

perbkch. 

SucceasiTe 
elongation 
perlnch. 

Permanent 
set. 

Snccenive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pcmnds, 
1,000 
2,000 
8,000 

5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
35,280 

Pcmnds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
85,280 

.00005 

.00010 
.00015 
.00021 
.00026 
.00081 
.00067 
.00048 
.00060 
.00066 
.00062 
.00070 
.00077 
.00068 
.00090 
.00099 
.00106 
.00113 
.00121 
.00182 
.00141 
.00151 
.00162 
.00176 
.00189 
.00202 
.00220 
.00289 
.00260 

Inch. 
0. 
.00005 
.00005 

.00005 
.00006 
00005 
.00005 
.00006 
.00006 
.00007 
.00006 
.00006 
.00008 
.00007 
.00U06 
.00007 
.00009 
.00007 
.00007 
.00008 
.00011 
.00009 
.00010 
.00011 
.00014 
.00013 
.00018 
.00018 
.00019 
.00021 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00001 

.00001 

.00008 

.00002 

:;::::::::::■:::::::::: 

.00011 

.00006 

.00071 

.00060 

Fractured  at  the  neck.     Appearance,  fine  granular,  light  gray. 


606  CAST   IBON   FOB   GUN   AND   MORTAB   CABBIAGES. 

Bacer. 

No.  6216. 
Marks,  R  138. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loadK. 

Elongation 
per  Inch. 

SuccesBive 

n    __.^..,^..* 

Succeailve 

permanent 

set. 

Total. 

Per  square 
inch. 

•'ISM"™-'"" 

1 

Remarks. 

PouTids. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
35,340 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19.000  « 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
35,340 

Inch. 

0. 
.00006 
.00010 
.00017 
.00021 
.00028 
.00034 
.00040 
.00047 
.00053 
.00060 
.00068 
.00073 
.00061 
.00090 
.00098 
.00108 
.00117 
.00127 
.00136 
.00149 
.00160 
.00172 
.00189 
.002&i 
.00221 
.00248 
.00270 

Inch. 

0. 
.00006 
.00004 
.U0U07 
.00004 
.00007 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

' 

.00006 
.00007 

.00006 
.00007 
.00008 
.00006 
.00006 
.00009 
.00008 
.00010 
.00009 
.00010 
.00009 
.00013 
.OOOU 
.00012 
.00017 
.00015 
.00017 
.00027 
.00022 

.00001    1        .00001 

1 

1 

.00006    1        .00007 

1 

"     '     1 

! 

.00018    1        .00010 

1 

1 

Tensile  strength. 

1 

.00062    1        .00064 

1                      1                      1 

Fractured  2".  2  from  neck.     Appearance,  fine  granular,  light  gray. 


OAST   IRON   FOE   GUN   AND   MORTAR   CARRIAGES. 

Racer. 


607 


No.  6244. 

Marks  R 141. 

Diameter,  1".129. 

Sectional  area,  1.00  square  in^h. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loadn. 


Total. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
34.420 


Per  square 
incn. 


Pounds. 
1,000 
2.000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
34,420 


i2<i^n».4>ir.r.  SuccesBive 
^i2??S«K  elongation 
per  inch,      perlnch. 


Tnch. 
0. 

.ooooe 

.00011 
.00018 
.00023 
.00029 
.00035 
.00041 
.00048 
.00055 
.00061 
.00069 
.00076 
.00082 
.00089 
.00098 
.00108 
.00117 
.00127 
.00138 
.00148 
.00160 
.00172 
.00188 
.00203 
.00220 
.00238 
.00261 


Inch. 

0- 
.00005 
.00006 
.00007 
.00005 
.00006 
.00006 
.00006 
.00007 
.00007 
.00006 
.00008 
.00007 
.00006 
.00007 
.00009 
.00010 
.00009 
.00010 
.00011 
.00010 
.00012 
.00012 
.00016 
.00015 
.00017 
.00018 
.00023 


Permanent 
set. 


SuccesBive 
'  permanent 
'       set. 


Inch. 
0. 


Inch. 
0. 


Remarks. 


Initial  load 


.00007 


.00017 


.00010 


.00073 


.00056 


Tensile  strength. 


Fractured  3".  2  from  neck.     Appearance  fine  gi^anular,  light  gray. 


608  CAST  ntON  FOB  GUN    AND  XOBTAB  CABBIAOES. 

Racer. 

Xo.  0245. 
Marks,  R  142. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loadft. 


Totol. 

Per  flqiian 
Inch. 

Pcmnds. 

Founds. 

1,000 

1,000 

2,000 

2,000 

8,000 

3,000 

4,000 

4,000 

5,000 

5,000 

6,000 

6,000 

7,000 

7,000 

8,000 

8.000 

9,000 

9,000 

10,000 

10,000 

11,000 

11,000 

12.000 

12,000 

18,000 

18,000 

14,000 

14,000 

15,000 

15,000 

16,000 

16,000 

17,000 

17,000 

18,000 

18,000 

19,000 

19,000 

20,000 

20,000 

21,000 

21,000 

22,000 

22,000 

23,000 

28,000 

1    24,000 

24,000 

25,000 

26,000 

26,000 

26,000 

i    27,000 

27.000 

I    33,750 

88,750 

Inch. 
0. 
.00005 

.00011 
.00017 
.00022 
.00028 


Percent  ^"^«  I 


Inch. 

0. 
.00005 
.00006 
.00006 
.00005 
.00006 


Remarka. 


Inch. 


Inch. 


.00083 
.00089 
.00046 
.00052 
.00060 
.00067 
.00074 
.00081 
.00090 
.00100 
.00110 
.00120 
.00131 
.00142 
.00154 
.00170 

.00005     . 

.00006  ;. 

.00007    '. 
.00006    1 
.00008    '. 

.00007  ;. 

.00007    '. 
.00007    1. 
.00009    1 
.00010     . 
.00010     . 
.00010     . 
.00011     . 
.00011 
.00012     . 
.00016    ,. 
.00015    1. 
.00018     . 
.00018     . 
.00028     . 

.00001    , 

.00001 

.00005 

.00004 

1 

1 

.00020    1 

.00015 

r 

.00185 

r 

1        .00208 

.00221 

1 

1        .00249 

:::::::;:::i; 

.00274 

.00090    1 

.00070 

1 

Initial  load. 


Teoaile  Ktrengtli. 


Fractured  2".  6  from  neck.      Appearance  fine  granular,  light  gray. 


CAST   ntON   FOB   GUN   AND   MOBTAB   CABBIAGES. 


1509 


Raceb. 
No.  624T. 


Marks,  R  144. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


I  SnooMUTe : 


SacceflslTe 


Total. 

Per  sQO&re 
inch. 

Pcmnd$. 

Pounds. 

1,000 

1.000 

2,000 

2,000 

8,000 

3.000 

4,000 

4,000 

5,000 

5,000 

6,000 

6,000 

7,000 

7,000 

8,000 

8,000 

9,000 

9,000 

10,000 

10,000 

11,000 

11,000 

12.000 

12,000 

18,000 

18,000 

14,000 

14,000 

15,000 

15,000 

16,000 

16,000 

17.000 

17,000 

18,000 

18,000 

19,000 

19,000 

20.000 

20,000 

21,000 

21,000 

22,000 

22,000 

28,000 

28,000 

24,000 

24,000 

25,000 

25,000 

26,000 

26.000 

27,000 

27.000 

82,900 

82,900 

RemarkB. 


Inch. 
0. 

.00006 
.00011 
.00016 
.00021 
.00028 
.00082 
.00089 
.00046 
.00051 
.00060 
.00067 
.00073 
.00062 
.00090 


Inch, 

0. 
.00006 
.00005 
.00005 
.00005 
.00007 
.00004 
.00007 
.00007 

•  .00005 
.00009 
.00007 


Inch. 
0. 


Inch. 
0. 


Initial  load. 


.00008 


.00003 


.00006 


.00010 


.00007 


.00109 
.00118 
.00128 
.00189 
.00150 
.00161 
.00177 
.00190 
.00210 
.00237 


.00010 


.00010 
.00011 
.00011 
.00011 
.00016 
.00018 
.00020 
.00017 
.00084 


.00021 


.00011 


.00078 


.00057 


Tensile  itrength. 


PmctnTed  1".8  from  neck. 
H.  Doc.  300 39 


Appearance  fine  granular,  gray. 


600  OAST  IBON  FOB  GUN   AND  MOBTAE   CABBIAGBS. 

Racer. 

No.  6106. 
Marks,  R  113. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Ijengtii  of  stem,  10". 
Gauged  length,  10". 


Applied  loadH. 

Elongation 
per  inch. 

Succeniye 
elongation 
per  Inch. 

Inch. 
0. 

.00007 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00007 
.00007 
.00006 
.00009 
.00009 
.00010 
.00009 
.00008 
.00010 
.00011 
.00013 
.00012 
.00014 
.00016 
.00021 
.00018 
.00021 

Permanent 
set 

SuoceflBlTe 

permanent 

set. 

Remarks. 

TotHl. 

Per  square 
Inch. 

FountU 

1,000 

2.000 

3,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

Potmds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19.000 

Inch. 
0. 

.00007 
.00012 
.00020 
.00026 
.00032 
.00040 
.00048 
.00066 
.00062 
.00070 
.00079 
.00088 
.00098 
.00107 
.00115 
.00126 
.00136 
.00149 
.00161 
.00176 
.00191 
.00212 
.00290 
.00251 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00001 

.00001 

.00008 

.00007 

20,000            20  000 

.00023 

.00016 

S'SS            22000 

^'2K           23000 

.00068 

.00046 

- :    1 

^lUctl 


'^fed  y\2  from  neck.     Appearance,  fine  granular,  gray. 


CAST  IBON  FOB  GUN   AND   MORTAB   CABBIAQES. 


601 


Racer. 
No.  6108. 


Marks,  R  115. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loadH. 


Total. 

Persqtiarc 
inch. 

Pounds, 

Founds. 

1.000 

1.000 

2,000 

2,000 

8,000 

8,000 

4,000 

4,000 

5,000 

5,000 

6,000 

6,000 

7,000 

7,000 

8,000 

8,000 

9,000 

9,000 

10,000 

10,000 

11,000 

11,000 

12,000 

12,000 

18,000 

18,000 

14,000 

14,000 

16,000 

15,000 

16,000 

16,000 

17,000 

17,000 

18,000 

18,000 

19,000 

19,000 

20,000 

20.000 

21,000 

21,000 

22,000 

22,000 

28,000 

28,000 

24,000 

24,000 

25,000 

25,000 

26,000 

26,000 

27,000 

27,000 

28,000 

28,000 

88,020 

88,020 

Elongation 
per  mch. 


Sacce«ive  pennanent 
elongation '  *'^*^"^^"'- 
perinch.  |        '*^- 


Inch. 
0. 
.00006 

.00011 
.00017 
.00022 
.00029 
.00035 
.OOCMl 
.00047 
.00062 
.00060 
.00068 
.00074 
.00061 
.OOOBO 
.00099 
.00107 
.00114 
.00123 
.00182 
.00144 
.00156 
.00168 
.00180 
.00196 
.00210 
.00280 
.00260 


Inch. 
0. 
.00006 
.00005  1 
.00006 
.00006 
.00007 
.00006 
.00006 
.00006 
.00005 
.00008 
.00006 
.00006 
.00007 
.00009 
.00009 
.00006 
.00007 
.00009 
.00009 
.00012 
.00012 
.00012 
.00012 
.00015 
.00015 
.00020 
.00020 


SaccesBlye 
permanent 


Remarka. 


Inch.  Inch,      I 

0.       0.     I  Initial  load. 


.00001     .00001 


.00007     .00006 


.00011     .00004 


.00061 


.00060 


Tensile  Btrensth. 


Fractured  at  the  neck.     Appearance  fine  granular,  gray. 


612  CAST   IBON   FOR   GUN    AND   MOBTAB   OABBIAGSS. 

Racer. 

No.  6266. 

Marks,  R  149. 
Diameter,  1".  129. 
Sectional  area,  1.00  square  inch 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 


Total. 


Per  square 
inch. 


Elonmtion 
per  Inch. 


perlnch.  ^^' 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

26,000 

26,000 

27,000 

28,000 

38,820 


Pounds, 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
88,820 


Inch.      I 
0. 
.00004 

.00010    ; 
.00015   ; 

.00021 

.00028 

.00062    ; 

.00068    : 

.00044    I 

.00062 

.00068 

.00065    j 

.00072    I 

.00060    I 

.00068 

.00096 

.00104 

.00118 

.00122 

.00132 

.00144 

.00166 

.00169 

.00181 

.00196 

.00212 

.00281 

.00266 


Inch, 

0. 
.00004 
.00006 
.00005 
.00006 
.00007 
.00004 
.00006 
.00006 
.00006 
.00006 
.00007 
.00007 
.00006 
.00006 
.00006 
.00006 
.00009 
.00009 
.00010 
.00012 
.00011 
.00014 
.00012 
.00017 
.00014 
.00019 
.00085 


Inch. 


BucoetilTe 
permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


.00001 


.00005 


.00004 


.00016 


.00011 


.00078 


.00057 


Tensile  itiengtli. 


Fractured  ".75  from  neck, 
mottled. 


Appearance,  fine  granular,  light  gray. 


OAST   IBON  FOB   GtTK   AND   KOBTAB   OABBIAGES. 

Raoeb. 

No.  6268. 
Marks,  R  161. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Grauged  length,  10". 


618 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

i 

Total. 

Per  square 
Incii. 

Remarks. 

Pouruia. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
90,900 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
28,000 
24,000 
25,000 
26,000 
30,900 

Inch. 
0. 
.00006 
.00012 
.00019 
.00024 
.00030 
.00087 
.00042 
.00049 
.00057 
.00068 

-.00070 
.00079 
.00088 
.00098 
.00106 
.00117 
.00127 
.00139 
.00151 
.00168 
.00179 
.00194 
.00217 
.00280 
.00261 

Inch. 
0. 
.00006 
.00006 
.00007 
.00005 
.00006 
.00007 
.00006 
.00007 
.00008 
.00006 
.00007 
.00009 
.00009 
.00010 
.00008 
.00011 
.00010 
.00012 
.00012 
.00012 
.00016 
.00015 
.00028 
.00022 
.00022 



Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 



1            "* 

1 

i 

1 

.00002    1        .00002 

1 

1 

1 

.00010    1        .00008 

1 

.00025 

.00015 

1             ■     ■ 

.00082           .00067 

Fractured 
mottled. 


at  the  neck.     Appearance,  fine  granular,  light  gray, 
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Bageb. 

No.  6166. 
Marks,  R  126. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads.  . 

Elongation 
perinch. 

Successive 
elongation 
perinch. 

Permanent 
set. 

Successiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 
1,000 
2,000 
8,000 
4;  000 

6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14.000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24.000 
28,000 
26,000 
81960 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

26,000 

26,000 

81,960 

Inch. 
0. 
.00007 
.00012 
.00019 
.00026 
.00081 
.00089 
.00046 
.00062 
.00060 
.00067 
.00074 
.00062 
.00090 
.00100 
.00111 
.00119 
.00129 
.00189 
.00160 
.00163 
.00178 
.00192 
.00210 
.00229 
.00250 

Inch. 
0. 

.00007 
.00005 

.00007 
.00006 

.00006 
.00008 

.00006 
.00007 
.00008 
.00007 
.00007 
.00008 
.00008 
00010 
.00011 
.00008 
.00010 
.00010 
.00011 
.00013 
.00016 
.00014 
.00018 
.00019 
.00021 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
TensQe  strength. 

.00004 

.00004 

.00010 

.00006 

.00028 

.00018 

*  *** 



.00069 

.00046 

Fractured  1".50  from  neck.     Appearance,  fine  granular,  light  gray. 


CAST   IBON   FOB   OW   AND  MOBTAB   0ABBIAGE8. 

Racer. 

No.  6190. 

Marks,  R  134. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 
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Applied  loads. 

peruich. 

SacceasiTe 
eloiuration 
per  Inch. 

Permanent 
set. 

SucceaBive 

Remarks. 

Total. 

Per  square 
Inch. 

permanent 
set. 

Pmmda. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
28,000 
24,000 
25,000 

27,000 

29,000 
80,000 
85,280 

Pwmdt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
85,280 

Inch. 

0. 
.00005 
.00010 
.00015 
.00021 
.00026 
.00061 
.00087 
.00048 
.00060 
.00066 
.00062 
.00070 
.00077 

.00090 
.00009 

.00106 
.00118 
.00121 
.00182 
.00141 
.00151 
.00162 
.00176 
.00189 
.00202 
.00220 
.00289 
.00260 

Inch. 
0. 
.00005 
.00006 
.00005 
.00006 
.00006 
.00005 
.00006 
.00006 
.00007 
.00006 
.00006 
.00008 
.00007 
.00006 
.00007 
.00009 
.00007 
.00007 
.00006 
.00011 
.00009 
.00010 
.00011 
.00014 
.00013 
.00018 
.00018 
.00019 
.00021 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Tenalle  stren^rth. 

.00001 

.00001 

.00008 

.00002 

.00011 

.00008 

.00071 

.00060 

Fractured  at  the  neck.     Appearance,  fine  granular,  light  gray. 
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Bacer. 

No.  6216. 
Marks,  R  138. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loadfi. 

Elonfation 
per  Inch. 

Successive 
elongation 
perlnch. 

Permanent 
set. 

Succeadve 

permanent 

set 

Total. 

Per  square 
inch. 

I\}und8. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000  ^ 

20.000 

21,000 

22,000 

28,000 

24,000 

25,000 

26.000 

27,000 

28,000 

35.340 

Remarks. 

Pounds. 
1,000 
2,000 

Inch. 
0. 

.00006 
.00010 
.00017 
.00021 
.00028 
.00034 
.00040 
.00047 
.00053 
.00060 
.00068 
.00073 
.00061 
.00090 
.00096 
.00108 
.00117 
.00127 
.00186 
.00149 
.00160 
.00172 
.00189 
.002(M 
.00221 
.00248 
.00270 

Inch. 
0. 

.00006 
.00004 
.00007 
.00004 
.00007 
.00006 
.00006 
.00007 
.00006 
.00007 
.00008 
.00005 
.00008 
.00009 
.00008 
.00010 
.00009 
.00010 
.00009 
.00013 
.00011 
.00012 
.00017 
.00015 
.00017 
.00027 
.00022 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

3,000 



4,000 

5,000 

6,000 

7,000 



8,000 

.  1 

9,000 

1 

10,000 
11,000 

.00001    1        .00001 

12.000 

1 

13,000 

1 

14,000 

1 

15,000 
16,000 

.00008            .00007 

17,000 

18,000 

1 

19,000 

20,000 
21,000 

.00018            .00010 

22,000 

23,000 

1 

1 

24,000 

1 

25,000 

' 

1 

26,000 

1 

27,000 

1 

Tensile  strength. 

28,000 
35,340 

.00082    1        .00064 

1 

1 

Fractured  2".  2 

from  nc 

*.ck.     Ar 

)pearance,  fine  cri 

panular,  liffht  firray. 

OAST  IRON    FOR   GUN   AND   MORTAR   CARRIAGES. 

Racer. 
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No.  6244. 

Marks  R 141. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  in^h. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
34,420 


Per  aquare 
inch. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
34,420 


Tj.,-_„Hr»«  Successive 
^w^???2?  elongation 
per  inch.  ,  per^neh. 


Inch. 
0. 
.OOOOf 

.00011 
.00018 
.00023 
.00029 

.ooo;« 

.00041 
.00048 
.00055 
.00061 
.00069 
.00076 
.00082 
.00089 
.00098 
.00108 
.00117 
.00127 
.00l:» 
.00148 
.00160 
.001?2 
.00188 
.00203 
.00220 
.00238 
.00261 


Permanent 
set. 


Successive 

permanent 

set. 


Inch. 
0. 


0. 


Inch. 
0- 
.00006  . 

.00006  . 
.00007  . 
.00005  . 
.00006  ,. 
.00006  L 
.00006  ,. 
.00007  '. 
.00007  I 

.00006  , 

.00008  I , 

.00007  

.00006  ' 

.00007  I   .00007 

.00009  

.00010  ' 

.00009  

.00010 
.00011 
.00010 
.00012 
.00012 
.00016 
.00015 
.00017 
.00018 
.00023 


0. 


1 


Remarks. 


Initial  load 


.00007 


.00017 


.00010 


.00073 


.00056 


Tensile  strength. 


Fractured  3".  2  from  neck.     Appearance  fine  granular,  light  gi'ay. 
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t 

Racer. 

No.  6245.       ' 
Marks,  R  142. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loadx. 

Siicecflsive 

SueoesBive ! 

Total. 

Per  square 
inch. 

^^Wh°>J;S?nr 

^®'™'*«"^  permanent  1 
■**^*        1        set. 

Pinmds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

Foundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

U,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27.000 

88,760 

Inch. 
0. 
.00005 

.00011 
.00017 
.00022 
.00028 

.mm 

.00089 
.00046 
.00052 
.00060 
.00067 
.000'/4 
.00061 
.00090 
.00100 
.00110 
.00120 
.00181 
.00142 
.00154 
.00170 
.00185 
.00208 
.00221 
.00249 
.00274 

Inch. 
0. 
.00005 

.00006 
.00006 
.00005 

Inch.            Inch. 
0.                   0. 

1 

.00006 
.00005 
.00006 
.0000'/ 
.00006 
.00006 
.00007 
.00007 
.00007 
.00009 
.00010 
.00010 
.00010 
.00011 
.00011 
.00012 
.00016 
.00015 
.00018 
.00018 
.00028 
.00025 

.00001    1        .00001 



.00005    1        .06664 

1 

... 

.06620 

.00015 

22.000 

::::::::;::: 

23,000 

::::::::::: 

24,000 

1 — 

25,000 

1 

26.000 

:::::  :  :  1;::::::::::: 

27.000 
83,760 

.00090    1        .00070 

Remarks. 


Initial  load. 


Tensile  atreogrth. 


Fnujtured  2".  6  from  neck.      Appearance  fine  granular,  light  gray. 
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Bacer. 
No.  6247. 


Marks,  R  144. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

8»000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15.000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

82,900 


I  1 


Pounds, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

82,900 


Remarks. 


Inch. 
0. 
.00006 
.00005 
.00005 
.00005 
.00007 
.00004 


Inch. 
0. 


Iwh. 
0. 


Initial  load. 


.00046 

.00051 
.00060  I 
.00067  , 
.00073 
.00062  I 


.00005 


.00008 


.oooos 


.00007 


.00006 


.00010 


.00007 


00109 

.00010 

00118 

.00009 

00128 

.00010 

00188 

.00011 

OOISO 

.00011 

00161 

.00011 

60177 

.00016 

00190 

.00018 

oono 

.00020 

00227 

.00017 

00251 

.00024 

.00021 


.00011 


.00078 


.00067 


Tensile  strength. 


Practared  1''.8  from  neck. 
H.  Doc.  300 39 


Appearance  fine  granular,  gray. 
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Racer. 

No.  6249. 
Marks,  B  146. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loftdB. 

Blonntlon 
per  inch. 

Soccenive 
elongation 
perinch. 

Perman&it 
set. 

gucoenive 

permanent 

set. 

Inch. 
0. 

Total. 

Per  square 
inA. 

Remarks. 

Poundn. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,000 

27,000 

33,690 

Poundn. 

1.000 

2,000 

8,000 

4.000 

6,000 

6.000 

,    7,000 

8;  000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24.000 

26.000 

26,000 

27.000 

88,090 

Inch. 
0. 
.00004 
.00009 

.00018 
.00019 
.00024 
.00061 
.00039 
.00044 
.00061 
.00068 

!00078 
.00080 
.00089 
.00009 

.00108 
.00119 
.00128 
.00139 
.00161 
.00168 
.00179 
.00196 
.00210 
.00288 
.00268 

Inch, 
0. 
.00004 
.00006 
.00004 

:00006 
.00007 
.00006 
.00006 

.00007 
.00007 
.00006 
.00007 
.00007 
.00009 
.00010 
.00009 
.00011 
.00009 
.00011 
.00012 
.00012 
.00016 
.00016 
.00016 
.00028 
.00026 

Inch. 
0. 

Initial  load 



.00001 

.00001 

.00007 


.00006 






.66021 

.00014 

.00078 

.66667 

Tensile  strength. 



Fractured  1".6  from  neck.     Appearance,  fine  granular,  light  gray. 
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Racer. 

No.  6261. 
Marks,  B  148. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch 
Length  of  stem,  10". 
Gauged  length,  10". 
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ElonRAdon 
per  int!h. 

el0IlRH.tt0D 

pi-rlncli. 

Snci^mlTe 
permanent 

RemArki. 

1     Total. 

P^riqiun? 

PftutuU 
l.OOO 
2,000 
3,000 
^,000 
5,000 
G,000 
7,000 
K.OOO 

1   Pcmnd*. 

1       1,000 

2,000 

0. 
.00006 

,OOOIJ 

mm 
oooii 
.ooojg 

OOUSti 
.00042 

0. 
OOODO 
:00O06 
.00000 
.UO00& 
.00007 
.00007 

.mm 

.00007 
.00000 

.oooos 

.00000 

!oooio 

.00010 
.00010 
.00011 
.00011 
.00012 
.00017 

.oooia 

.00016 

.ooosc 

.OOKH 

0. 

0. 

Initial  lottd. 

1       S.O0O 

!       4.000 

I     s.ooo 

,       (j.000 

!       T.OOO 

8.000 

1     ».ooo 

S,000 

.oroso 

***-*-■- 

10.000 
11.000 

10,000            .00057 
11,000             .OOOKI 

12,000        .ooon 

13,000             .0O0§0 
14JMJ0            .0008ft 
15.000             .00000 
IfinOOO             ,00100 
ROOO            .0OU» 
IK  000            .00130 
19,000             .00141 

00.000         .0015a 

21.000    ,        ,001TO 
22,000    '        .001S4 

.00002 

,00002 

12.000 

,    ia.ooo 

'     11,  (XW 

,      15.000 
'     16^000 

.00011 

.00001 

17,000 

1*.000 

19,000 

■20,000 
21.000 

.{XKfM 

.00017 

22,000 
23.000 

2&,100 

30,100 

as.  000 

24.000 
16,000 
20,400 

,00^20 
.00280 

.0007^ 

.00061 

Teniille  fltrenKth. 

Fractu 

ired  ".5 

from  ne< 

5k.     Api 

^earance 

,  granul 

ar,  gray. 
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Racer. 

No.  6266. 
Marks,  R  149. 
Diameter,  1".  129. 
Sectional  area,  1.00  square  inch 
Length  of  stem,  10". 
Ganged  length,  10". 


Applied  lottdB. 

Elonmtlon 
per  Inch. 

SacceHiTe 
perlnch. 

Pemument 
set 

SucoetilTe 

set. 

Total. 

Per  Muare 

Remarkg. 

Pumnda. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

K,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26.000 

27,000 

26,000 

38.820 

fumntU. 

1,000 

2,000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

28,000 

88,820 

0. 
.00004 

.00010 
.00015 
.00021 
.00028 
.00062 
.00066 
.00044 
.00062 
.00058 
.00065 
.00072 
.00060 
.00068 
.00096 
.00104 
.00113 
.00122 
.00182 
.00144 
.00166 
.00169 
.00181 
.00196 
.00212 
.00281 
.00866 

Inch. 
0. 
.00004 
.00006 
.00005 
.00006 
.00007 
.00004 
.00006 

100006 

.00006 
.00007 
.00007 
.00006 
.00006 
.00006 
.00006 
.00009 
.00009 
.00010 
.00012 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

.00001      1      .00001 

Tanaile  ttrength. 

.00005            .00004 

.00016      ,      .00011 

.00011 
.00014 
.00012 
.00017 
.00014 
.00019 
.00085 

1 

■ 

1 

1 

.00078      1      .00057 

1 

Fractured  ".75  from  neck, 
mottled. 


Appearance,  fine  granular,  light  gray. 
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Raceb. 

No.  6268. 
Marks,  R  161. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 
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Applied  loads. 

Elonffation 
per  inch. 

SuccesBiTe 
elongation 
per  inch. 

Permanent 
set. 

SuccesaiTe 

permanent 

set. 

Inch. 
0. 

Total. 

Per  Muare 
inch. 

Remarks. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
80,900 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

80,900 

Inch. 
0. 
.00006 

.00012 
.00019 
.00024 
.00060 
.00087 
.00042 
.00049 
.00057 
.00068 
.00070 
.00079 
.00088 
.00098 
.00106 
.00117 
.00127 
.00189 
.00151 
.00168 
.00179 
.00194 
.00217 
.00289 
.00261 

Inch. 
0. 
.00006 
.00006 
.00007 
.00005 
.00006 
.00007 
.00005 
.00007 
.00008 
.00006 
.00007 
.00009 
.00009 
.00010 
.00008 
.00011 
.00010 
.00012 
.00012 
.00012 
.00016 
.00015 
.00028 
.00022 
.00022 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

' 

1 ?.... 

1 

1 

.00002    j        .00002 

1 

.00010 

.00006 

1 

1 

1 

.00025 

.00015 

.00082 

.00057 

.  Fractured  at 
mottled. 


the  neck.     Appearance,  fine  granular,  light  gray, 


614  CAST  IRON   FOB    GTTN   AND  MOBTAB   CABBIAGJB8. 

Racer. 

No.  6286. 

Marks,  R  152. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Liength  of  stem,  10". 

Gauged  length,  10". 


Applied  lwd«u 


Toya, 


L 


JPounde. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

]7,noo 
it.oui 

21,  «>0 
23.00(1 
23.0t)0 

25,000 
^,000 
27.  000 
33,  <:70 


Per  square 
inoh. 


Pounda. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26.000 

27,000 

38,670 


Elon^atlcm 


Inch, 

.00005 

.00010 
.00015 
.00021 
.00027 
.00032 
.00040 
.00046 
.00062 
.00060 
.00067 
.00078 
.00061 
.00090 
.00099 
.00108 
.00118 
.00128 
.00140 
.00152 
.00168 
.00179 
.00200 
.00217 
.00240 
.00262 


Biacceasive 
elongation 
per  inch. 


Permanent 
set. 


Sncoeadve 

permanent 

aet 


Inch. 
3. 
.00005 

.00005  I 

.00005  j 

.00006  I 

.00006  I 

.00005  ' 

.00008  I 

.00006  ; 

.00006    ' 

.00006 

.00007 

.00006  ' 
.00006  ' 
.00009    f 

.00009    i 

.00009 

.00010 

.00010 

.00012 

.00012 

.OOOU 

.00016 

.00021 

.00017 

.00028 

.00022 


Inch. 


Inch. 


.00006 


.00006 


.00019 


.00061 


.00018 


.00062 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  ".55  from  neck.     Appearance,  fine  granular,  light  gray. 


CAST   IBON   FOB  GUK   AND  MOBTAB  CABBIAGE8. 

Racer. 

No.  6287. 
Marks,  R  155. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10." 
Gauged  length,  10". 


615 


Ai>plled  loads. 

EloDfradon 
per  Inch. 

Succearive 
elongation 
per  inch. 

Inch. 
0. 

.00006 
.00004 
.00007 
.00006 
.00006 
.00005 
00006 
.00007 
.00004 
.00006 
.00009 
.00006 
.00006 
.00006 
.00009 
.00006 
.00006 
.00010 
.00010 
.00010 
.00011 
.00011 
.00016 
.00014 
.00020 
.00018 
.00022 

Permanent 
set 

Inch. 
0. 

Succetiive 

permanent 

set 

Inch. 
0. 

Remarks. 

Total. 

PersQiiAre 
Inch. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 

?:gS 

8,000 
9,000 
10,000 
11,000 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,000 

27,000 

28,000 

85,300 

Inch. 
0. 
.00006 

.00010 
.00017 
.00022 
.00028 
.00083 
.00069 
.00046 
.00060 
.00066 
.00067 
.00078 
.00079 
.00067 
.00096 
.00102 
.00110 
.00120 
.00180 
.00140 
.00151 
.00162 
.09178 
.00192 
.00212 
.00280 
.00262 

InitUl  load. 
Tensile  strength. 

.00001 

.00001 

12,000 

18,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22.000 
28.000 
24.000 
25,000 
26,000 
27,000 
28,000 
86,800 

.00007 

.06606 

00017 

.00010 

.00075 

.OOOM 

' 

Fractured  3".  6  from  neck.     Appearance,  fine  granular,  light  gray. 
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CAST  IBON  FOB   GUN   AND  MOBTAB  CABBIAOSS. 


Racer. 

No.  6304. 
Marks,  R  159. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem  10". 
Gauged  length,  10". 


AppUed  loads. 

Elongation 
perlBCh. 

SaccesBive 
elongation 
per  inch. 

Inch. 
0. 

.00006 
.00006 
.00006 
.00004 
.00006 
.00005 
.00007 
.00007 
.00006 
.00007 
.00006 
.00007 
.00006 
.00006 
.00011 
.00006 
.00009 
.00010 
.00011 
.00011 
.00018 
.00016 
.00018 
.00019 
.00020 
.00024 

Permanent 
set. 

In^h. 
0. 

— — 1 

Snccessive 
set. 

Inch. 
0. 

• 
Remarks. 

Initial  load. 
Tensile  strenfirth. 

Total. 

Pounds. 

1,000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24.000 

25.000 

26.000 

27.000 

84,100 

Per  square 
ineh. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

84,100 

Inch. 
0. 
.00006 

.00012 
.00018 
.00022 
.00028 
.00038 
.00040 
.00047 
.00053 
.00060 
.00068 
.OUO/b 
.00068 
.00091 
.00102 
.00110 
.00119 
.00129 
.00140 
.00151 
.00164 
.00180 
.00196 
.00212 
.00232 
.00256 



.00001 

.00001 

.00009 

.oooos 

.00020 

.00011 

.00078 

.00066 

Fractured  ".85  from  neck.     Appearance,  fine  granular,  gray. 


OAST   IRON   FOB  GUN   AKD   KOBTAB   OABBIAGBS. 

Racer. 

No.  6326. 
Marks,  B 160. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch 
Length  of  stem,  10". 
Gauged  length,  10". 
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Applied  loAdfi. 

ElongatioD 
perincb. 

SocceMive 

Suocettive 

permanent 

Bet 

Remarks. 

,♦ 

Total. 

Pernuare 
Inch. 

«r  "'-'="' 

PomuU. 
1,000 
2,000 
8.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
84,600 

1.000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
84,500 

Inch. 
0. 
.00005 

.00010 
.00016 
.00020 
.00036 
.00081 
.00088 
.00045 
.00051 
.00059 
.00067 
.00074 
.00081 
.00090 
.00100 
.00110 
.00120 
.00181 
.00141 
.00158 
.00169 
.00184 
.00204 
.00226 
.00249 

Inch. 

0. 
.00005 
.00005 
.00006 
.00004 
.00006 
.00005 
.00007 
.00007 

iOQOOS 
.00006 
.00007 

.00007 
.00009 

.00010 
.00010 
.00010 
.00011 
.00010 
.00012 
.00016 
.00015 
.00020 
.00022 
.00028 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

............ 



Tensile  strength. 

.OUOOl 

.00001 

.00007 

.00006 

.00020 

.00013 

.00078 

•.00068 

Fractured  1".2  from  neck.     Appearance,  fine  gi-anular,  gray. 


618  OABT  IBOK   FOB  OTJN   AND  HOBTAB  CABBIAOB8. 

Racer. 

No.  6327. 

Marks,  R 162. 

Diameter,  1".12^. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elonmtion 
per  Inch. 

Sueceasiye 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

ToUl. 

Per  square 
inch. 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 

i:m>oo 

13,000 
U,000 
15.000 
16.000 
17,  OKI 
1ft. 000 

m,ooo 
ao.fioo 
2J, mt\ 
22,  im 

33.000 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20.000 

21.000 

22,000 

28.000 

Inch. 
0. 
.00006 
.00012 
.00018 
.00028 
.00030 
.00036 
.00042 
.00049 
.00057 
.00062 
.00070 
.00077 
.00066 
.00094 
.00102 
.00118 
.00121 
.00188 
.00146 
.00157 
.00172 
.00185 
.00208 
.00220 
.00241 
.00269 

Inch. 
0. 
.00006 
.00006 
.00006 
.00005 
.00007 
.00006 
.00006 
.«X)07 
.00006 
.00005 
.00006 
.00007 
.00009 
.00006 
.00008 
.00011 
.00006 
.00012 
.00018 
.00011 
.00015 
.00018 
.00018 
•    .00017 
.00021 
.0002b 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  atrengtta. 

.00002 

.00002 

.00008 

.00006 

.00020 

.00012 

SfSffi            24,000 
«'S2?            25,000 
27"Sm            26,000 
W  £S            27.000 

.00084 

.00064 

^^tl 


fired  ".7  from  neck.     Appearance,  fine  granular,  gray. 


OAST   IRON   FOB   OUK   AND   MOBTAR   OABBIAOBS 
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Raceb. 

No.  6330. 
Marks,  R  165. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loi48. 


Total. 


Poundi. 

1.000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

18,000 

14,000 

15.000 

16.000 

17,000 

18,000 

19,000 

20.000 

21,000 

22.000 

28.000 

24,000 

25,000 

26.000 

27,000 

81,820 


Per  square 
Inch. 


Pounds. 

1.000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19.000 

20.000 

21,000 

22,000 

28.000 

24,000 

25,000 

26,000 

27,000 

81,820 


Elonffation 
perinclL 


Inch, 
0. 
.00006 

.00012 
.00017 
.00024 
.00029 
.00066 
.00041 
.00047 
.00066 
.00063 


.00077 
.00086 


.00105 
.00114 
.00128 
.00134 
.00146 
.00156 
.00168 
.00184 
.00196 
.00216 
.00286 
.00256 


Successiye 
elongation 
perlnch. 


Inch. 
0. 
.00006 
.00006 
.00005 
.00007 
.00005 
.00007 
.00005 
.00006 
.00009 
.00007 


Permanent 


0. 


SucoeMive 

permanent 

■et. 


Inch. 
0. 


.00008 


.00010 


.00009 
.00009 

.00011 
.00012 
.00010 
.00012 
.00016 
.00012 
.00020 
.00020 
.00020 


.00007  .UU003 


.00017 


.00068 


.00051 


RemarkR. 


Initial  load. 


Tentile  strength. 


Fractured  1"  from  the  neck.     Appearance,  fine  granular,  light  gray. 


620  OA»T  IBON   FOB   GUK    AND  MOBTAB   CABBIAGES. 

Racer. 

No.  6331. 
Marks,  R  166. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem  10". 
Gauged  length,  10". 


Applied  loads.  * 

Succeaslve 
elonxBtion 
perinch. 

Inch. 
0. 

.00007 
.00005 
.00006 
.00007 
.00006 
.00007 
.00008 
.00007 
.00007 
.00009 
.00009 
.00010 
.00010 
.00010 
.00018 
.00015 
.00018 
.00020 
.00019 
.00029 

iooosb 

.00042 
.00052 

Permanent 
set. 

IftCh. 

0. 

Succeesive 

permanent 

set. 

Remarks. 

Total. 

Persqiiare 
Incn. 

permch. 

Pounds. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21.000 

22.000 

28,000 

24,000 

25,000 

29,900 

JPountU. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

18.000 

14.000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,900 

Inch. 
0. 
.00007 

.00012 
.00020 
.00027 
.00068 
.00040 
.00048 
.00055 
.00062 
.00071 
.00060 
.00090 
.00100 
.00110 
.00128 
.00188 
.00151 
.00171 
.00190 
.00219 
.00245 
.00277 
.00819 
.00871 

Inch. 
0. 

1 

Initial  l<Md. 

1 



1 

' 

1 

.00004 

.00004 

I 

.00017 

.00018 

Tensile  strength. 

.ouav) 

.00038 

.00182 

.00182 

Fractured  ".3  from  neck.     Appearance,  fine  granular,  gray. 


CAST   IBON   FOB   6UK   A17D   XOBTAB   CABBIAO£S. 

Racer. 

No.  6370. 
Marks,  R  168. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 
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Applied  loadH. 

Succeailye 
elongation 
perlnch. 

Permanent 
set. 

Inr/L 
0. 

BuooenlTe 

set. 

Remarkfi. 

Total. 

Fereqaare 
inch. 

per  mch. 

1,000 
2,000 
8,000 
4,000 

S'SS 
6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

28,000 

24,000 

25,000 

80,990 

Ftmndt, 

1.000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14.000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

28.000 

24.000 

25,000 

80,990 

Inch, 
0. 
.00007 
.00012 
.00020 
.00026 

.00089 
.00046 
.00058 
.00061 
.00060 
.00078 
.00088 
.00096 
.00106 
.00119 
.00180 
.00142 
.00157 
.00171 
.00189 
.00210 
.00280 
.00255 
.00289 

Inch. 
0. 

.00007 
.00005 
.00008 
.00006 
.00005 
.00008 
.00007 
.00007 
.00008 
.00006 
.00009 
.00010 
.00010 
.00010 

.ooou 

.00011 
.00012 
.00015 
.00014 
.00018 
.00021 
.00000 
.00085 
.00085 

Inch. 
0. 

IniUal  load. 
Teniile  ntrength. 

.00002 

.00002 

.00010 

.00006 

.00080 

.00020 

.00101 

.00071 

Fractured,  ''.75  from  neck.    Appearance,  fine  granular,  gray. 


622  OAST   IBOK   FOB   GUN   AND  HOBTAfifc  OABBIAOSS. 

Raceb. 

No.  6371. 
Marks,  R  169. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gai^^ed  length,  10". 


Applied  loads. 

Elonsation 
per  Inch. 

SucceiBive 
elongation 
perinch. 

Permanent 
set 

Bucoenive 

permanent 

set. 

ToUl. 

Per  square 
inch. 

Remarlcs. 

1  Pimndi. 
'     1.000 
1      2,000 

PoundB. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

81,700 

Inch. 
0. 
.00006 

.00011 
.00018 
.00025 

.00081 
.00088 
.00046 
.00051 
.00059 
.00067 
.00076 
.00084 
.00091 
.00100 
.00106 
.00120 
.00181 
.00148 
.00166 
.00170 
.00187 
.00202 
.00220 
.00250 

Inch. 
0. 
.00006 
.00005 

.00007 
.00007 
.00006 
.00007 
.00008 
.00005 
.00006 
.00008 
.00009 
.00006 
.00007 
.00009 
.00006 
.00012 
.00011 
.00012 
.00018 
.00014 
.00017 
.00015 
.00018 
.00060 

Inch. 
0. 

Inch. 
0. 

! 

Initial  load.                       | 

i      8,000 

t 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

.00002 

.00002 

.00008 

.00006 

18,000 

;  19,000 

20,000 
21.000 

.00025 

.00017 

1 

■    22,000 

, 

23,000 
24,000 
25.000 
31,700 

Tensile  strength. 

.00072 

.00047 



Fi-actured  ^'.65  from  neck.     Appearance,  fine  granular,  gray. 


DICKSON  DYNAMITE  GUN. 


CAST-mON  BARRELS. 


DIGKSOK   DYNAMITE   OUN. 


e25 


No.  6189. 
Marks,  135. 
Diameter,  1".129. 
Sectional  area.  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


1 

Applied  loadK 

Elonsatlou 
per  Inch. 

Succearive 
elongation 
perinch. 

Permanent 
•et 

Successive 

pennanent 

■et 

Remarks. 

Total. 

Per  square 
inch. 

1      1,000 
2,000 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25;  000 
26,000 
27,000 
31,900 

Inch, 
0. 
.00005 

.00011 
.00017 
.00022 
.00028 
.00063 
.00041 
.00048 
.00055 
.00061 
.00070 
.90076 

.00091 
.00096 
.00110 
.00119 
.00130 
.00140 
.00162 
.00164 
.00180 
.00196 
.00216 
.00285 
.00200 

Inch. 
0. 
.00006 
.00006 
.00006 
.00006 
.00006 

.00006 

.00007 
.00007 
.00006 
.00009 
.00006 
.00006 
.00009 
.00007 
.00012 
00009 
.00011 
.00010 
.00012 
.00012 
.00016 
.00018 
.00018 
.00019 
.00025 

Inch, 
0. 

Inch, 
0. 

Initial  load. 

• 

Taiill.t«i«>gtb. 

8,000 

1      4,000 

1      5.000 

!    olooo 

7,000 

1 

8,000 

9,000 

:;;: :.. 

10.000 
11.000 

.00002 

.00002 

12,000 

18,000 

14,000 

15.000 
16,000 

.00009 

.00007 

17.000 
18,000 

1 

19,000 

1 

20,000 
21,000 

.00020 

.00011 

•    22,000 

*      "     '    1  

1    23,000 

1 

.     24.000 

1 

25,000 

26,000 

27,000 

1    31,900 

1 

1 

"**::::::::i::":!"*"! 

.00061 

1        .00061 
1     

'     "             1 

Fractured  at  the  neck.     Appearance,  fine  granular,  light  gray^ 
luottled. 

H.  Doc.  300 40 
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DICKSOir    DYNAMITE   GUN. 
No.  6192. 


Marks, 'Soa. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  2". 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Inch. 
0. 

.00010 
.00020 
.00025 
.00090 
.00040 
.00045 
.00060 
.00060 
.00070 
.00075 
.00065 
.00095 
.00105 
.00125 
.00135 
.00160 
.00160 
.00170 
.00190 
.00210 
.00225 
.00245 
.00280 
.00310 



SucceflslTe 

elongation 

periucli. 

Inch. 
0. 

.00010 
.00010 
.00005 
.00005 
.00010 
.00006 
.00006 
1        .00010 
-        .00010 
.00005 
.00010 
.00010 
.00010 
1        .00020 
.00010 
.00015 
.00010 
.00010 
.00020 
.00020 
.00015 
.00020 
.00085 
.00090 

Permanent 
set. 

Inch. 
0. 

Successive 
set. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
1,000 

I'SSI 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11.000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28.000 

24.000 

Pifunds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

18,000 

14,000 

15,000 

16.000 

17.000 

18,000 

19.000 

20,000 

21.000 

22.000 

28,000 

24,000 

25,000 

28,960 

Initial  load. 

.00005 

.00006 

! 



.00020' 

.00015 

1 

1 

.00040 

.00020 

'  1 

Tensile  strength. 

26,000 
28.960 

.00105 

.00065 



Fractured  ".2  from  neck.     Appearance,  fine  granular,  dark  gray. 


DIGKSOK  DYNAMITE   GUN. 
No.  6214. 


627 


Marks,  1-7-99. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  2". 

Gauged  length,  2". 


Applied  loAdfi. 

Elongation 
perlnch. 

SncceflBlTe 
elongation 
perlncb. 

Permanent 
set. 

SnccesBiye 

permanent 

set. 

Remarks. 

j 

Total. 

Per  square 
inch. 

1,000 
2,000 
8.000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 

JPowuU. 
1,000 
2,000 
8,000 
4  000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
28,000 

Inch. 
0. 
.00006 

.00010 
.00016 
.00020 
.00026 
.00066 
.00040 
.00060 
.00060 
.00070 
.00080 
.00090 
.00100 
.00110 
.00120 
.OOISO 
.00146 
!        .00160 
1       .00180 
.00206 
.00280 
.00260 
.00800 
.00846 

Inch. 

0. 

.00005 

.00005 

.00006 

.00005 

.00006 

.00010 

.00005 

.00010 

.00010 

.00010 

.00010 

.00010 

.00010 

.00010 

.00010 

.00010 

.00015 

.00015 

,        .00020 

1       .00025 

1        .00025 

.00080 

1        .00040 

1       .00045 

Inch. 
0. 

Inch. 
0. 

Inltlalload, 

.06605 

.00005 

1 

1 

1 

1 

::::::::::J:.: 

.00016 

1       .00010 

Tensile  strength. 

i 

1 

1           

,        .00040 

1        .00025 

1 

25,000            26,000 
80,160            80,160 

1        .00165 

1        .00115 

1 

Fracti 

ired  6"  i 

from  nee 

k.     Api 

>earance 

,  fine  granular,  gray. 
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DICKSON    DYNAMITE   GUN. 

No.  6215. 


Marks,  137. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loAdfl. 

Elongation 
per  inch. 

Buccemive 

elongation 

perincb. 

Pennanent 
set. 

Succeesive 

permanent 

set. 

RexnarlcK. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

28,000 

88,810 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 

7,oa. 

8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
83,810 

Inch. 
0. 
.00004 
00009 

.00016 
.00020 
.00027 
.00088 
.00089 
.00046 
.00062 
.00068 
.00066 
.00075 
.00088 
.00091 
.00100 
.00109 
.00120 
.00180 
.00188 
.00150 
.00161 
.00174 
.OOW) 
.00207 
.00222 
.00245 
.00268 

Inch. 
0. 

.00004 
.00005 
.00007 
.00004 
.00007 
.00006 
.00006 
.00007 
.00006 
.00006 
.00008 
.00009 
.00008 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strenirth. 

1 

1 

1 



.00002 

.00002 

.00006 
.00009 

.00007 

.00005 

.00009 
.00011 
.00010 
.00009 

.00011 
.00011 
.00013 
.00016 
.00017 
.00015 
.00028 
.00028 

.  .  .... 

.00017 

.00010 

.00074 

.00057 

Fractured 
mottled. 


4".  6    from    neck.     Appearance,  granular,  light  gray, 


DICKSON   DYNAMITE   GUN. 
No.  6252. 
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Marks,  2-11-99. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  2". 

Gauged  length,  2". 


Applied  loftds. 

ElonKadon 
permch.  . 

1 

8ucw«ive 
elonxBttntt 

gU«<M?«liive 

BimiarkK 

Total. 

Per  square 
inrh, 

set,         ^  ^^ 

1 

Poundt. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
28,000 
24.000 
25,000 
26,960 

Pounds. 
1.000 
2,000 
8.000 
4,000 
5.000 
6.000 
7.000 
8.000 
9,000 
10,000 
11,000 
12,000 
18,000 
14.000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
28,000 
24.000 
25.000 
26,960 

Inch.      \ 

0. 

.00010 
.00015 
.00020 
.00025 
.00090 
.00085 
.00045 
.00055 
.00065 
.00060 

.00100 
.00110 
.00125 
.00140 
.00155 
.00175 
.00195 
.00220 
.00250 
.00285 
.00880 
.00385 
.00470 

Inch. 

,00010 
.00005 
.0000ft 

.ooooe 

0000& 
.00010 
.00010 
.00010 
.0001I> 
.00010 
.00010 
.00010 
.00015 
.00015 
.0001ft 
.OOUflO 
.00020 
,00025 
.00090 

.oooas 
.ooai,'j 

.00055 

.00085 

Inch.            Inch. 
a                 0. 

InltlAl  loaa- 

' ['""'.[[.... 

'■ — ^i ...  —  -  '** 

.000Q& 

.00005 

.00015 

.00010 

.0DD6O 

.O0O4B 

■■■'.'66266" 

"  .66i96 

Tensile  ■tnsngib.               \ 

— 

Fractured  ."25  from  neck.     Appearance,  granular,  gray. 
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DICKSON   DYNAMITE  GUN. 


No.  6269. 
Marks,  2-23. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  2". 
Gauged  length,  2". 


Applied  loads. 

Succeasiye 

Permanent 
set. 

Bnccessive 

permanent 

set. 

Remarks. 

Total. 

Per  sauare 
Inch. 

"'^X^^'  ^^^ 

Pounds 

1.000 

2.000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24.000 

25,000 

25,710 

J\mnds. 

1,000 

2,000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15.000 

16.000 

17,000 

18,000 

19.000 

20,000 

21.000 

22.000 

28,000 

24,000 

25,000 

25,710 

Inch. 
0. 

.00005 
.00010 
.00020 
.00030 
.00085 
.00045 
.00065 
.00065 
.00080 
.00095 
.00110 
.00125 
.00140 
.00156 
.00180 
.00205 
.00280 
.00270 
.00815 
.00870 
.00485 
.00610 
.00685 
.00615 

Inch. 
0. 
.00005 
.00005 

.00010 
.00010 
.00005 
.00010 
.00010 
.00010 
.00015 
.00015 
.00015 
.00015 
.00015 
.00015 
.00025 
.00025 
.00025 
.00040 
.00045 
.00055 
.00065 
.00075 
.00125 
.00180 

Inch. 
0. 

Inch. 
0. 

InlUal  load. 
Tensile  strengtb. 

.00015 

.00015 

.00040 

.00025 

.00140 

.00100 

.00575    1       .00485 

1 

Fractured  ".26  from  neck.     Appearance,  fine  granular,  dark  gray. 


DICKSON   DYNAMITE  GUN. 
No.  6333. 
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Marks,  4-14. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  2". 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds.- 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
29,200 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25.000 
29,200 

Jnch. 
0. 

.000100 
.000200 
.000250 
.000300 
.000350 
.000400 
.000600 
.000600 
.000660 
.000760 
.000600 
.000960 
.001060 
.001150 
.001300 
.001400 
.001550 
.001750 
.001900 
.002100 
.002850 
.002650 
.002900 
.006850 

Jnch. 
0. 

.000100 
.000100 
.000060 
.000060 
.000060 
.000060 
.000100 
.000100 
.000060 
.000100 
.000060 
.000150 
.000100 
.000100 
.000150 
.000100 
.000150 
.000200 
.000150 
.000200 
.000250 
.000800 
.000250 
.000450 

^nch. 
0. 

l7lCh. 
0. 

Tensile  strength. 

0. 

.000150 

.000150 

.000400 

.000250 

.001350 

.000960 

Fi-actured  ".3  from 


the  neck.     Appearance,  fine  granular,  dark 


CAST  IRON 

FBOM 

WATEETOWN  ARSE2^AL  FOUNDRY 

AND 

PIG   IKONS. 
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OAST   IBOX   AND   PIG   IB0K8. 
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The  specimens  of  cast  iron  were  taken  from  cylinders  18"  long  by 
8"  diameter,  cored  H"  diameter,  poured  from  the  same  metal  as  the 
castings  they  represented. 

Specimens  of  pig  iron  were  turned  down  directly  from  sample  pigs. 

The  furnace  charges  were  as  follows: 

The  scrap  iron  used  was  heads  of  shot  and  shell  of  previous  casts, 
old  shot  and  shell,  bolsters,  and  gun-carriage  scrap  of  good  quality. 


Date  of  cast. 


Furnace  charge. 


Furnace. 


No.  of 

tension 

test. 


February  21, 1899  . 


February  25,  1899  . 


March  1,1899. 


March  8, 1899. 


March  7,1899. 


March  9, 1899. 


March  11, 1899. 


March  14, 1899. 


March  l<m899. 


March  21,1899. 


FoundM. 

Mnlrkirkpig 2,000 

Salisbury  carbonate  pig 8.600 

Scrap 6,100 

Total 11,(J00 

Malrkirkpig 6,000 

Salisbury  carbonate  pig 18,000 

Scrap 24,000 

Total 48,000 

Muirkirkpig 4,000 

Salisbury  carbonate  pig 8,000 

Scrap 8,000 

Total 20,000 

Muirkirkpig 4,000 

aaliibury  carbonate  pig 2,000 

Scn^ 12,000 

Total 18,000 

Muirkirkpig 2,000 

Salisbury  carbonate  pig 4, 000 

Soft  pig 8,000 

Scrap 16,000 

Total 80,000 

Muirkirkpig 4,000 

Salisbury  pig 4,000 

Soft  pig 3,000 

Scrap 10,000 

Total 21,000 

Muirkirkpig 2,000 

Salisbury  carbonate  pig 4,000 

Soft  pig 10,000 

Scrap 14,000 

Total 80,000 

Muirkirkpig 2,000 

Salisbury  pig 7,000 

Soft  pig 7.800 

Scrap 18,000 

Total 29,600 

Muirkirkpig 4,000 

Salisbury  pig 9,000 

Soft  pig 8,000 

Scrap 6.000 

Total 26,000 

Muirkirkpig 8,000 

Saliiburypig 11,000 

Soft  pig 11,000 

Scrap 16,000 

Total 40,000 


Cupola. 


Air  furnace . 


4,000  ) 

8,000 

8,000  [Cupola 

20,000  J 


Cupola. . 


5086 


6980 


6067 


5944 


Air  furnace . 


Cupola.. 


Air  furnace . 


Air  furnace . 


Air  furnace . 


Air  furnace . 


S9M 


6041 


5048 
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CAST  EBON   AND   PIG   IRONS. 


Date  of  cast 


March  25»  1809.. 


March  29,1899.. 


Aprils,  1899. 


April  15,1899. 


April  18,1899. 


April  22,1899. 


April  27, 1899. 


May  5, 1899. 


May  8, 1899. 


May  15, 1899. 


May  19, 1899. 


May  28, 1899.. 


Furnace  charge. 


Pounds. 

Mulrkirkpig 1,500 

Salisbury  pig 6,500 

Soft  pig 7,500 

Scrap 18,000 

Total 28,500 

Mulrkirkpig 1,000 

Salisbury  pig 4.000 

Soft  pig 7,000 

Scrap 14,000 

Total 26,000 

Mulrkirkpig 1,000 

Salisbury  pig 6,000 

Soft  pig 8,000 

Scrap 17,000 

Total 31,000 

Mulrkirkpig 1,000 

Salisbury  pig 1,000 

Scrap 16,000 

Total 18,000 

Mulrkirkpig 2,000 

Salisbury  pig 7,000 

Scrap 16,000 

Total 26,000 

Mulrkirkpig 2,500 

Salisbury  pig 12,000 

Soft  pig 8,000 

Scrap 17,000 

Total 89,000 

Mulrkirkpig 1,500 

Salisbury  pig 5,000 

Soft  pig 7,600 

Scrap 16,000 

Total 20,000 

Mulrkirkpig 1,000 

Salisbury  pig 9,000 

Soft  pig 7,000 

Scrap 19,000 

Total 86,000 

Mulrkirkpig I.OOO 

Salisbury  pig 5, 000 

Soft  pig 6,000 

Scrap 20,000 

Total 82,000 

Salisbury  pig 6,000 

Soft  pig 6,000 

Scrap 24,000 

Total 86,000 

Salisbury  pig 5,000 

Soft  pig 7,000 

Scrap 21,000 

Total 88,000 

Salisbury  pig 7,000 

Soft  pig 7,000 

Scrap 26,000 

Total 40,000 


Furnace. 


Air  furnace. 


-Air  furnace. 


Air  furnace. 


€upola  . 


€upola  . 


Air  furnace. 


Air  furnace.. 


Air  furnace. 


Air  furnace. 


-Air  furnace. 


-Air  furnace. , 


No.  of 

tension 

test 


5946 


5947 


5948 


5951 


5965 


6066 


5967 


6956 


59G0 


5064 


Air  furnace... i     5966 


CAST  IBON   AND  PIO   IBON8. 
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Date  of  (;asL 


Furnace  charge. 


Furnace. 


No.  of 

tension 

test. 


I 


May  27. 1899., 


Salisbury  pig . 

Soft  pig 

Scrap 


Pcmnds. 
...  6.000 
..  10.000 
..  23,000 


Total 39,000 


June  2. 1899 . 


Salisbury  pig . 

Soft  pig 

Scrap 


Total 34,000 


f  Salisbury  pig . 

Soft  pig....?.. 

Junes,  1899 \,  Scrap 


6.000 
9,  SCO 
20,500 


Air  furnace. 


Air  furnace... 


Air  furnace. . 


June  14, 1809 . 


June  17, 1899 . 


June  22, 1899 . 


June  26, 1899. 


Total 36,000 


Salisbury  pig . 

Soft  pig 

Scrap 


6.000  1 
10,000 
24,500  Uir  furnace. 


Total 40,500  ! 


Salisbury  pig . 

Soft  pig 

Scrap 


6,000 
8,000 
17,000 


Total 81,000 


Salisbury  pig . 

Soft  pig 

Scrap 


Total 33,000 


Lake  Superior  pig . 

Salisbury  pig 

Soft  pig 

Scrap 


Total 84,000 


Air  furnace... 


Air  furnace., 


Air  furnace... 


5966 


5969 


5971 


5980 


5981 


5062 


5966 
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12-INCH  Shot  and  Shell. 
No/ 6358. 


Marks,  60. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  6". 


Applied  loads 

Elonffation 
per  Inch. 

Successive 
elongation 
perinch. 

Inch. 
0. 

.000088 
.000067 
.000050 
.000083 
.000064 
.000066 
.000084 
.000066 
.000100 
.000067 
.000063 
.000067 
.000100 
.000063 
.000117 
.000150 
.000117 
.000166 
.000184 
.000216 
.000217 
.000217 
.000816 
.000817 

set. 

Snocessiye 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1.000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8.000 

9.000 

10,000 

11,000 

12,000 

18,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

28,000 

24,000 

25,000 

27,620 

Pounds. 

1,000 

2,000 

8.000 

4,000 

5,000 

6,000 

7,000 

8.000 

9;  000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

28,000 

24,000 

25,000 

27,620 

Inch. 
0. 

.000083 
.000100 
.000150 
.000233 
.000817 
.000383 
.000467 
.000538 
.000633 
.000700 
.000783 
.000850 
.000950 
.001033 
.001150 
.001300 
.001417 
.001588 
.001717 
.001938 
.002150 
.002367 
.002683 
.008000 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000050 

.000030 

.000888 

.000288 

.001050 

.000717 

Fractured  at  the  neck.     Appearance,  tine  granular,  light  gray. 
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CAST  IRON  FURNISHED  BY  PRIVATE  PARTIES  FOR  ORDNANCE 

MATERIAL. 

TENSION  TESTS. 


No.  of 

test. 


5098 
5699 
5700 
6701 
6702 
6716 
6716 
6717 
5718 
5719 
5720 

5721 
5722 

5727 
5728 
6736 
5737 
5949 
6751 
5752 
5756 
5801 
5743 
5744 
5745 
5746 
5747 
5748 
5773 
5774 
5775 
5776 
5777 
5784 
5785 
5787 
5788 
6789 
5790 
6791 
5792 
6793 
57W 
5795 
5796 
5797 
5798 
5799 
5800 
.1806 
5807 
5808 
5809 
5812 
5813 
5814 
5815 
5822 
5823 
5824 
5825 
5828 
58-29 
58:J0 
5831 
5835 
5848 
5849 
5850 
6864 


DescriptioD. 


Marks. 


y.2  shell 

do 

do 

do 

do 

do 

do 

do 

do 

do 

10^  limited  fire  disap- 
pearing carriage. 
do 

10*  all  round  fire  dis- 
appearing carriage. 

do 

do 

do..... 

do 

do 

do 

do 

8".2  shell 

do 

do 

do 

do... 

do 

do 

do 

do 

do 

do 

7"  shell  and  10" shot... 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do , 

do , 

do 

do , 

do 

do , 

do 

do , 

10"  shot , 

Top  carriage  casting. , 

do , 

do 

Racer  for   gim  car- 
riage. 


9 
10 
13 
U 
12 
15 
16 
21 
23 
17 

16 

18 

19 
20 
21 
22 


23 

24 

25 

28 

24 

25 

26 

27 

28 

29 

30 

31 

32 

83 

84 

7-1-25 

7-2-"25 

K  7-41 

R  7-48 

R  7-^1 

R  7-62 

R  7-<>3 

R  10-50 

R  10-60 

R  10-61 

R  10-62 

R  10-63 

B.7-U 

R  10-64 

R  10-65 

R  10-66 

R  7-65 

R  7-66 

R  10-67 

R  10-68 

R  7-67 

R7-68 

R  7-69 

R  10-69 

R7-70 

R  7-71 

R  10-70 

R  10-71 

R  10-65  D 

R  10-66  D 

R7-67D 

R  7-71  D 

R  10-79  D 

T  C  C  128-1 

T  C  C  123-2 

TC  C  128-8 

f        R118 

1        IT  4-1 


Tensile 
strength 

per 
square 
inch. 


Pounds. 
26.340 
29.100 
29,840 
24,580 
28,050 
28,200 
26,990 
28,020 
26.980 
29,360 
31,010 

29,900 
80,580 

29,710 
29.920 
29,420 
30.200 
28,500 
28,380 
81,020 
81.900 
81,990 
27,800 
27,710 
«28,180 
27,300 
27,870 
26,460 
28,970 
28,570 
29,450 
29,990 
27,610 
25,900 
23,100 
26,060 
25,670 
27,610 
29,740 
25,930 
28.910 
2^.610 
30,220 
30,tH)0 
27.860 
28.220 
30.210 
26,300 
26,590 
26,890 
26,720 
29,980 
28.300 
24,420 
27,060 
28,410 
28,900 
27,490 
28,970 
29,860 
28,620 
24,710 
26,980 
25,210 
24,060 
28,620 
27,980 
26,610 
26,620 

I  27,960 


Fracture. 


Fine  granular,  gray. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Fine  granular,  light  gray. 

Granular,  gray. 

Do. 
Fine  granular,  gray. 

Do. 

Do. 
Granular,  gray. 

Do. 
Granular,  light  gray. 
Fine  granular,  light  gray. 
Granular,  gray. 

Do. 

Do. 

Do. 

Do. 

Do, 
Fine  granular,  gray. 

Do. 

Do. 

Do. 

Do. 
Granular,  gray. 

Granular,  with  coarse  spangles,  gray. 
Fine  granular,  gray. 

Do. 

Do. 
Fine  granular,  gray,  mottled. 
Fine  granular,  my. 
Fine  granular,  light  gray,  mottled. 

Do. 

Do. 

Do. 

Do. 
Fine  granular,  light  gray. 
Fine  granular,  light  gray,  mottled. 

Do. 

Do. 
Fine  granular,  dark  gray. 

Do. 
Fine  granular,  light  gray,  mottled. 

Do. 
Fine  granular,  gray. 
Fine  granular,  light  gray. 
Fine  granular,  gray. 
Fine  granular,  mottled. 
Fine  granular,  gray. 

Do. 
Fine  granular,  mottled. 

Do. 
Fine  granular,  light  gray,  mottled. 

Do. 
Fine  granular,  dark  gray. 
Fine  granular,  gray. 
Fine  granular,  mottled. 
Fine  granular,  light  giay. 

Do. 

Do. 

Fine  granular,  light  gray. 


646 


CAST   IBON   AND   PIG   IB0N8. 


CAST  IRON  FURNISHED  BY  PRIVATE  PARTIES  FOR  ORDNANCE 
MA  2!Ei?I4X— Continued. 


TENSION  TESTS-Contlnued. 


No.  of 
test. 

Desctiption. 

Tensile                                                                        ^ 
strength 
Marks.      I      per                                Fracture. 
1   square  | 
■    inch.    1                                                                      j 

5020 
5925 

5960 

d954 
5961 
5962 
5963 
5967 
5968 
59T7 
5978 
5979 
5984 
5985 

4"  shell 

Lot  No.  1 

15, 800      Fine  granular,  dark  gray. 

18,900      Varies  from  fine  to  medium  granular. 

dark  gray. 
21,050    '  Fine  granular,  dark  gray. 

24,850    '         Do. 

23,200    1  Fine  granular,  gray. 

24,850    1         Do. 

18,300    '         Do. 

22,050    1         Do. 

28,560    1         Do. 

24,400              Do. 

23,060    1          Do. 

26,550             Do. 

26,050      Fine  granular,  dark  gray. 

26,550    1         Do. 

21, 600      Fine  granular,  gray. 

22, 850      Fine  granular,  dark  gray. 

do 

15-pounder  common 

shell. 
do 

C  L  1 
C  L  2 

do 

C  L'8 
C  L   4 
C  L  5 
C  L  7 
C  L   8 
C  L   9 
C  LIO 
CLU 
C  L12 
C  L13 

...  .do 

do 

do 

do 

do 

do 

do 

do 

do 

5976 
598S 

6-pounder    common 

shell. 
do 

C  L   1 
2C  L   1 

STEEL 


FOR 
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Specimens  from  an  Annealed  Bar  of  Steel  for  Standardizing 
Testing  Machine  at  the  Works  of  The  Benjamin  Atha  and 
Ilungworth  Company,  Harrison,  N.  J. 

No.  6001. ' 
Marks,  1  W. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Succeasive 
elongation 
per  inch. 

Permanent 
set. 

SuccesBive 

permanent 

set. 

1 

Total. 

Per  sQuare 
inch. 

Remarks. 

POU7ldS. 

200 
1,000 

Pounds. 
1,000 
6.000 
10,000 
20,000 
80,000 
40,000 
45.000 
50,000 
65,000 
60,000 
65,000 
66,000 
67.000 

62,000 
63,000 
&1,000 
66.000 
66,000 
68,000 
70,000 
74.000 
78,000 
82,000 
86,000 
90.000 
90,200 

Inch. 
0. 

.000100 
.000300 
.000600 
.001000 
.001300 
.001500 
.001650 
.001H.T0 
.002060 
.002*250 
.002:»0 
.002350 

.003650 

.a).v.oo 

.009000 

.012250 

.013650 

.016100 

.019000 

.025000 

.033000 

.043600 

.0600 

.1100 

Inch. 
0. 

.000100 
.000200 
.000300 
.000400 

Inch. 

0. 

0. 

Inch. 

Initial  load. 

2,000 

4.000 

::::::::::::: :::::::::: 

1 

6,000 

0. 

8,000 

.000300 
.000200 
.000150 
.000200 
.000200 

' 

9,000 

":':::::: :::::::::::: 

10,000 

11.000 

1  

12,000 

1 

13,000 

.000200 
.000050 
.000050 

.001300 

.001950 

.003400 

.003250 

.001400 

.002450 

.002900 

.006000 

.008000 

.010600 

.0164 

.0500 

1 

13,200 

'    13.400 

Elastic  limit. 

1     12, 400 

1 

Load  fell. 

1     12,600 

1 

12,800 

...::::.. :..i 

18,000 

13,200 
18,600 
14,000 
14,H00 
15,600 
16,400 
17,200 
18.000 

1 

Tensile  strength. 

1 

1 

1 

'     18, 040 

1 

1 

t 

Gmernl  nimman/. 

Tensile  strength  per  square  inch  of  original  section pounds..    90, 200 

Elastic  limit  per  square  inch  of  original  section do. . .    67. 000 

Elongation  per  incn  after  rupture inch. .      . 2650 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002350 

Redaction  in  diameter  at  point  of  rupture do. . .       .  175 

Reduction  in  area  after  rupture  per  cent  of  original  section 57. 2 

Position  of  rupture 1".2  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped,  serrated 

Elongation  of  inch  sections ".32*,  ".21 
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No.  6002. 
Marks,  3  W. 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 


Total. 

Per  Bquare 
inch. 

£.iouniuoii 
perlnch. 

Pounds. 

Pimndt. 

Inch. 

200 

1,000 

0. 

1,000 

5,000 

.000100 

2,000 

10,000 

.000300 

4,000 

20,000 

.000600 

6,000 

30,000 

.001000 

8,000 

40,000 

.001400 

10,000 

50,000 

.001800 

11.000 

65,000 

.001950 

12,000 

60,000 

.002050 

12,200 

61,000 

.002100 

12,400 

62.000 

.002150 

12.600 

63,000 

.002200 

12,800 

64,000 

.002350 

12,200 

61,000 

.003400 

12,400 

62,000 

.004500 

12.600 

63,000 

.006250 

12.800 

64,000 

.013250 

13,000 

65,000 

.014300 

13,200 

66,000 

.015600 

13,600 

68,000 

.018450 

14,000 

70,000 

.021500 

14,800 

74,000 

.027750 

16,600 

78,000 

.035750 

16,400 

82,000 

.049500 

17,200 

86,000 

.0700 

inrmooH/m  I  Successive  u^—-,.-,^.,. '  SucceasiTe 


Remarks. 


17,960 


89,800 


Inch. 
0. 
.000100 

Inch. 
0. 
0. 

Inch. 

;    0. 

Initial  load. 

.000200 

1 

.000800 

1 

.000400 

0. 

*l 

.000400 

.000400 

.000150 

.000100 

;i:::::::::::: 

.000050 

.000050 

1 

.000050 

Elastic  limit 

.000160 

'i 

.ooia'io 

'i 

1 

Load  fell. 

.001100 

.003750 

.005000 

.001050 

.001300 

.002850 

.003050 

.006250 

.008000 

.013750 

' 

.0205 

Tensile  strength. 

General  summary. 

Tensile  stren^  per  square  inch  of  original  section pounds..    89,800 

Elastic  limit  per  square  inch  of  original  section do        63,000 

Elongation  per  inch  after  rupture Ynch        .  2650 

Elongation  per  inch  under  strain  at  elastic  limit "  do*    .002200 

Reduction  in  diameter  at  point  of  rupture !  *  / "  do    "       .175 

Reduction  in  area  after  rupture,  per  cent  of  original  section 67  2 

PosiUon  of  rupture .'.V.V '''.9  from  neck 

Character  of  broken  surface flue  silky,  cup  shaped,  seriated 

Elongation  of  inch  sections "14  "89* 
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No.  6003. 


Marks,  5  W. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


PersQuare 
inch. 


wk"iS" 


Permanent 
set. 


Succenive 
pennanent 
i        Bet. 


Remarks. 


Pounds, 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,000 
12,000 
12,200 
12,400 
12,600 
12,800 

12,200 
12,400 
12,600 
12,800 
18,000 
13,200 
13,600 
14,000 
14,800 
15,600 
16,400 
17,200 
17,800 


Pounds. 
1.000 
6,000 
10,000 
20,000 
90,000 
40.000 
60.000 
56,000 
60,000 
61,000 
62,000 
63,000 
64,000 

61,000 
62,000 
63,000 
64.000 
66,000 
66,000 
68,000 
70,000 
74,000 
78,000 
82,000 
86,000 
89,000 


Inch, 
0. 

.000100 
.000800 
.000600 
.001000 
.001350 
.001660 
.001860 
.002050 
.002050 
.002100 
.002160 
.002150 

.004400 
.006000 
.010000 
.012900 
.013950 
.015000 
.018050 
.022000 
.028500 
.088000 
.050000 
.0700 


Inch, 
0. 
.000100 
.000200 

.000800 
.000400 
.000350 


Inch.  Inch. 

0.  0. 


Initial  load. 


.000200 
.000200 
0. 
.000050 

.000050 
0. 

.002250 
.001600 
.004000 
.002900 
.001050 
.001060 
.003060 
.008960 
.006600 
.009600 
.012000 
.0200 


Elastic  limit. 
Load  fell. 


:i 


I  Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    89,000 

Elastic  limit  per  square  inch  of  original  section do...    64,000 

Elongation  per  inch  after  rupture inch..      .2850 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002150 

Reduction  in  diameter  at  point  of  rupture do...       .185 

Reduction  in  area  after  rupture,  per  cent  of  original  section 59.8 

Position  of  rupture l".2from  neck 

Character  of  broken  surface fine  silky,  cup  shaped,  serrated 

Elongation  of  inch  sections ''.22,»35* 
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No.  6004. 

Marks,  7  W. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

ElonffHtion 
perlncli. 

Successive 

elonmition 

per  inch. 

Permanent 

set. 

Succeasive 

permanent 

set. 

Total. 

Per  square 
inch. 

Remarks, 

Pounds. 
'200 
1,000 
2,000 
4,000 
6,000 
8.000 
10.000 
11,000 
12,000 
12,200 
12,400 
12,600 

12,000 
12,200 
12,400 
12,600 
12,800 
13,000 
13,200 
13,600 
14.000 

u.tm 

15,600 
16,400 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55.000 
60,000 
61,000 
62,000 
63,000 

60,000 
61,000 
62,000 
63,000 
64.000 
65,000 
66,000 
68.000 
70,000 
74,000 
78,000 
82,000 
86,000 
90.000 
90.600 

Inch. 
0. 

.000100 
.000350 
.000660 
.001000 
.001400 
.001800 
.001950 
,002100 
.002200 
.002250 
.002400 

.006000 

.007500 

.011400 

.012100 

.013500 

.014150 

.016500 

.018100 

.021500 

.028100 

.085000 

.045000 

.0600 

.1000 

Inch. 
0. 
.000100 

Inch. 
0. 
0 

Inch. 
0. 

Initial  load. 

.000250 
.000300 
.000850 
.000400 
.000400 
..000150 
.000150 
.000100 
.000060 
.000150 

003600 

0. 



1 

' 

1 

1 

1 

Elastic  limit. 
Load  fell. 

.001500 
.003900 
.000700 
.001400 
.0006.50 
.001350 

1 

.002600 

'  . 

.003400 
.006600 
.006900 
.010000 

!    17, 200 

.0150 

18.000 
18,120 

.0400 

1 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    90,600 

Elastic  limit  per  square  inch  of  original  section do. . .    62, 000 

Elongation  per  inch  after  rupture inch . .      .  2550 

Elongation  per  inch  under  strain  at  elastic  limit , do. . .  .002250 

Reduction  in  diameter  at  point  of  rupture do. . .       .175 

Reduction  in  area  after  rupture,  per  cent  of  original  section 67. 2 

Position  of  rupture ". ".6  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped,  sertated 

Elongation  of  inch  sections ".12, ''.39* 


STEEL   FOB  8TANDABDIZING   TESTING   MACHINES. 


653 


No.  6006. 

Marks,  9  W. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

ElonMtion 
per  mch. 

SucoesBlve 
elongatioD 
per  inch. 

Successive 

Remarks. 



Total. 

Per  square 
inch. 

^^*«'"^^^*  permanent 

Pimndt. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,000 
12,000 
12,200 
12,320 

12,000 
12,200 
12,400 
12,600 
12,800 
18,000 
18,200 
18,600 
14,000 
14,800 
15,600 
16,400 
17,200 
18,000 
18,380 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
55,000 
60,000 
61,000 
61,600 

60,000 
61,000 

S'2S2 
68,000 

64,000 

65,000 

66,000 

68,000 

78,000 
82,000 
86,000 
90,000 
91,900 

Inch. 
0. 

.000100 
.000800 
.000600 
.000950 
.001800 
.001660 
.001800 
.001960 
.002000 

Inch. 
0. 
.000100 
.000200 
.000900 
.000660 
.000850 
.000850 
.000150 
.000160 
.000060 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

- 

0. 

i 

.004700 

.007500 

.010260 

.011260 

.012650 

.018760 

.016000 

.017400 

.019600 

.026760 

.088600 

.042260 

.0660 

.0600 

.002700 
.000800 
.002760 
.001000 
.001400 
.001100 
.001250 
.002400 
.002100 
.007260 
.006850 
.008650 

Load  fell. 

Tensile  strength. 

:::::::::::: 

.. 

.012750 
.0260 

1 

General  summary. 

TenaUd  strength  per  square  inch  of  original  section pounds..  W.MO 

Elastic  limit  per  square  inch  of  origlniil section : .'^9r-  "jjSgX 

Elongation  pwlnch  after  rupture?. ^^^'     -^ 

Beductioik  In  diameter  at  pomt  of  rupture ^^"'       57  2 

Reduction  in  area  after  rupture,  per  cent  of  original  section i»'Vromneck 

Elongation  of  inch  sections '   * 
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Steel  Specimens  for  Standardizing  Testing  Machine  at  Works 
OF  The  Taylor  Iron  and  Steel  Company,  High  Bri£>0£,  N.  J. 

No.  6024. 
Marks,  1. 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

perinch. 

Successive 

elongation 

per  inch. 

Permanent 

set. 

Successive 
permanent 

set. 

Total. 

Per  square 
Inch. 

Pounds. 

200 

1,000 

2.000 

4,000 

Pounds. 

1,000 

5,000 

10,000 

20.000 

Inch. 
0. 
.000100 
.000350 
.000600 
.001000 
.001450 
.001650 
.001700 
.001900 
.006250 
.007500 
.008150 
.008950 
.009900 

Inch. 
0. 

.000100 
.000250 
.000250 
.000100 
.000450 
.000200 
.000060 
.000200 
.004350 
.001250 
.000650 
.000800 
.000960 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

6,000    ;        80.000 

8,000 
9,000 
9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

18,720 

40,000 
45,000 
46,000 

47, 000  { 

48,000^ 

49,000 

60.000 

51,000 

93,600 

0. 

1 

Elastic  limit.                        i 

1 

Tensile  stren^h. 

■ 

1 

General  summary. 

§§|;#S^^»r»::::::::::::::::::::::::::::::::::3::K 
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No.  6025. 


Marks,  2. 

Diameter  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

SuccesBive 

elongation 

perincli. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total.     Per^X" 

Pmnds. 
200 
1.000 
2.000 
4,000 
6,000 
8,000 
9.000 
9,200 
9,400 
9,600 
9.800 
10,000 
10,200 
10,400 
10.600 
18,820 

Pounds. 
1,000 
6,000 
10.000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51.000 
62,000 
68,000 
94,100 

Inch. 
0. 

.000100 
.000350 
.000650 
.001000 
.001460 
.001650 
.001700 
.001750  ' 
.001850 
.008500 
.009600 
.009900 
.010260 
.010660 

Inch. 
0. 

.000100 
.000260 
.000900 
.000860 
.000450 
.000200 
.000060 
.000050 
.000100 
.C06650 
.001000 
.000400 
.000860 
.000800 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

Chneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    94,100 

ElUBtic  limit  per  square  inch  of  original  section do...    48,000 

Elongation  per  inch  after  rupture inch..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001850 

Reduction  in  diameter  at  point  of  rupture do...       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.3 

Position  of  rupture ^.2  from  neck 

Character  of  broken  surface silky 

BlongatiOQofincliaectioDS ''.28*,  ^20 
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No.  6026. 
Marks,  3. 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  InadR, 

Elonffatioxi 
per  inch. 

Successive 

Succeasive 

pennanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

elongation  '^^"^^^"^ 
pcrinch.          **^- 

Pounds. 
1         200 
'      1,000 

Founds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
98,250 

Inch. 
0. 

.000100 
.000850 
.000660 
.001000 
.001400 
.001600 
.006000 
.006760 
.007460 
.006160 
.009160 

Inch.       1       IiicJl 
0.                   0. 
000100        f^ 

Inch. 
0. 

InitUl  load. 
ElasUc  limit. 
Tensile  strength. 

2,000 
4,000 
6,000 
8,000 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
18,650 

.000250 

.000800 
.000850 

.000400 
.000200 
.004400 
.000760 
.000700 
.000700 
.001000 

0. 





General  summary. 

Tensile  strength  per  square  inch  of  original  section .pounds..    98.250 

Elastic  limit  per  square  inch  of  oilginal  section do...    45,00D 

Elongation  per  inch  after  rupture inch..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Reduction  in  diameter  at  point  of  rupture do...        .11^ 

geduction  in  area  after  rupture,  per  cent  of  original  section 40.» 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ».2S^,».22 
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^,    ,  No.  6027. 

Marks,  4. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Cxauged  length,  2". 
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Applied  loads. 


Total.     ^®^  square 


ElongadoD 
perlnch. 


I\mnd8. 
1.000 
6,000 
10,000 
20,000 
90,000 
40.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
92,450 


Succeadve 

elongation 

erlnch. 


perl 


Inch, 
0. 

.OOOUH) 
.0UI700 

.0(tHlr<J 

.0(n(:o 

.aiiTiKi 

.001850 
.001900 
.00S7ft0 
.007100 
.007900 
.OO^iftO 
.OOSfiOO 


Permanent 
set. 


Successive 
permanent 
set. 


Inch. 
0. 

.000100 
.000300 
.000300 


.000400 
.000250 
.000160 
.000060 
.004850 
.000850 
.000800 
.000750 
.000850 


Inch. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary, 

fSP^^^^^^^^'^^^^^^'^ p""^""'-  'i-^-* 

gongation  per  inch  after  iw>timr^  ^o  •■    ^^>^^ 

i-unecHons 'V28*,  ".21 

H.  Doc.  300 42 


658 


STEEL   FOR   STANDABDIZING   TESTING    MACHINES. 


No.  6028. 
Marks,  6. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elonffalion 
per  Inch. 

Successive 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

^®™^^®°*  pennanent 

1       '''• 

1 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,600 
7,800 
8,000 
8,200 
8,400 
8,600 
8,800 
17,880 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
89,150 

Inch. 
0. 
.000100 
.000350 
.000660 
.001050 
.001400 
.001800 
.002400 
.003900 
.004550 
.005400 
.006050 

Inch. 
0. 

.000100 
.000250 
.000300 
.000400 
.000350 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

::::::::::::::::::::: 

.000400 
.000600 
.001500 
.000650 
.000850 
.000660 





1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    89.150 

Elastic  limit  per  square  inch  of  original  section do .  .    38, 000 

Elongation  per  Inch  after  rupture inch . .       2250 

Elongation  per  inch  under  strain  at  elastic  limit do.  .  .  001400 

iieduotion  in  diameter  at  point  of  rupture do .  .       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 10.  rf 

Position  of  rupture at  middle  ot  sivm 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".24*,  ".21 
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No.  6029. 


Marks,  6. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length  2". 


Applied  loads. 

Elongation 
per  Inch. 

Saccessive 
elongation 
per  inch. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 

200 

1,000 

Pounds. 
1,000 

iS.OOO 

Inch. 
0. 

.000100 
.000350 
.000650 
.001000 
.001400 
.001650 
.001760 
.008600 
.009500 
.010050 
.010760 
.011760 

Inch. 
0. 

.000100 
.000250 
.000800 
.000660 
.000400 
.000260 
.000100 
.006750 
.001000 
.000650 
.000700 
.001000 

• 
Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

2,000    1        10,000 
4,000    1        20,000 
6,000    1        30,000 
8  000    '       40.nno 

9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
18,300 

46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
91,500 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds. .    91, 500 

Elastic  limit  per  square  inch  of  original  section do. . .    47, 000 

Elongation  per  incn  after  rupture inch . .      .  2600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001750 

Rt  ductlon  in  diameter  at  point  of  rupture do. . .       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  Inch  sections ".28*,  ".24* 
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No.  6030. 
Marks,  7. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elonsation 
per  inch. 

Succeasive 
elongation 
perinch. 

Permanent 
set. 

Succeasive 
permanent 

set. 

Itich. 
0. 

Total. 

Per  aquare 
inch. 

Remarks. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,600 
7,800 
8,000 
8,200 
8,400 
8,600 
8,800 

17,320 

Pounds. 
1.000 
5,000 
10,000 
20,000 
80,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
86,600 

Inch, 
0. 

.000100 
.000850 
.000600 
.001000 
.001400 
.001700 
.003650 
.005600 
.006400 
.007000 
.008100 

Inch. 
0. 

.000100 
.000250 
.000250 
.000400 
.000400 
.000300 
.001950 
.001850 
.000900 
.000600 
.001100 

Inch. 
0. 
0. 

IniUal  load. 
Elastic  limit 

Tensile  strength. 

:::::::::::: 

General  summary. 

Ki^ticUt^V^^^  per  square  inch  of  original  section pounds..    86,C0O 

EJciiiftfltw^l^P^T «<l"are  inch  of  original  section do...    38,0(»0 

P^yuKiitu.^.J^'^yi^ii  After  mptu^ inch..      .2500 

nt<inerJoT,iK*^^^*nf^J"  under  strain  at  elastic  limit do...  .001400 

^^■«ii'«  tJon  f!.  '^'^uni'ter  at  point  of  rupture do...        .125 

i';"«i(Joii;,fi?.  "rtftHfter  rupture,  per  cent  of  original  secUon 4:i.3 

Cmnutet'VV'*^'^'^' at  middle  of  stem 

^«?%4itJunn/'^'^^"  surface ^^^y 

""^"^^m^secUom ".27»,'V23* 
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No.  6031. 


Marks,  8. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


.Applied  loads. 

Elongallon 
perTneb. 

elongation 
perlnch. 

Penuaueut 
ml. 

p«rmAD6&t 

eet. 

ftemflrta. 

Total. 

Per  square 

1  Pounds. 

1         200 

1.000 

Poundg. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
4.5,000 
46,000 
47.000 
48,000 
49,000 
60,000 
92,300 

Inch. 
0. 

.000150 
.000350 
.000700 
.001000 
.001450 
.001750 
.001900 
.007750 
.008500 
.009100 
.009900 

Inch. 
0. 
.000150 
.000200 
.000350 
.000300 
.000450 
.000300 
.000150 
.005860 
.000750 
.000600 
.000800 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

2,000 

4,000 

Elastic  limit. 
Tenalle  strength. 

6,000 

8,000 

0. 

9,000 

9,200 

9.400 

9,600 

9,800 

10,000 

18,460 



1 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    92,300 

EUistic  limit  per  square  inch  of  originalsection do...    45,000 

Eongatlon  per  inch  after  rupture inch..      .2350 

Klongation  per  inch  under  strain  at  elastic  limit do...  .001750 

Keduction  in  diameter  at  point  of  nipture do...       .115 

Keductlon  in  area  after  rupture,  per  cent  of  original  section 40.8 

Position  of  rupture ".75fromneck 

Character  of  broken  surface *.*'".*.".'..'....* silky 

Elongation  of  inch  sections 'M6,  ".31* 


&T:EEL    VO^     aXAJfl^ABDIZING   TESTING   MAOHlIfES. 

JVo.    ^032. 


^. 


I  liar  e 


inch. 


General  stimmary. 

Tensile  Btteng€.^=^  ^^«^3?P®.i*ich  of  orloinAl  aa^H^^ 

Elastic  limlt^^aauAre  inch  of  oriiSifi^^^^^         pounds. 

Elongation p^ar  inch aiter nipt^rP*"**^ »ecUon r...do 

Elongation  »e«-  ijacli  under  atwift?- V VrwlV:* 

Redu^icS?iS^iSxieteratiSl2t^*** e^*«tic limit.  ::: *5^**-    ^r:?r 

Reduction  In  «jreft  after ni5?i^ of  rupture :::." ^o...  .OOIKO 

Poaitionof  rupture f  "^»Percentof  oiifflnV^f  ^^tdon  "^••*        '^^^ 

actions. .".*_ •.''.'.'. '.V *. "''^ '^^^^  "/*<^*^ 

."...".'.'.*.".*.""!36*,".lo 


94,050 

43.000 

2250 


ESTniSti^a^Jf^SSfSUtToS: 
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Marks,  10. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


No.  6033. 


Applied  loada. 

Elonntlon 
per  Inch. 

Suoceaslve 
elongation 
per  inch. 

Permanent 

set. 

SucceBsive 
set. 

" 

1 

Total. 

Per  square 
Inch. 

Remarks. 

Pounds. 

200 

1,000 

PouTids, 
1.000 

10,000 
20,000 
30,tl«0 
40.000 

61.000 

Be.iKit> 

53,  (too 

55,000 
«,CiOC» 
92,700 

• 
Inch. 

0. 

.000100 
.000300 
.000600 
.001000 
.001360 
.001650 
.001700 
.011250 
.011650 
.012100 
.019000 
.014250 

Inch. 
0. 

.000100 
.000200 
.000800 
.000400 
.000350 
.000300 
.000050 
.009550 
.000400 
.000450 
.000900 
.001250 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

2,000 

4,000 

6,000 

8,000 

0. 

A0,000 

10,200 

Elastic  limit. 

10,400 

1 

1 

10,600 

1 

1 

10,800 

,1        

1 

11.000 

1 

11,200 

1 

18,540 

'  1 

Tensile  strength.                | 

1 

—  -    

1 

General  stimmnry. 

EWi!fHiJ]??f?^''*^"F®J^^<>'o'*^'»al  section pounds..    92.700 

fSJ^^h^1P*I*'^?*^*'*c^<>'<>'*«^ section !V^^.do...    ;,i,ooi> 

Elongation  per  inch  after  rupture T. . .  inch  Vmo 

uSlSi&P^i/'*^  ^^^^^  ^"^^  ^^  elastic  iin^V.V.V.V.'.V. ■.'.'/.■/.■.'.'.'.'. V. ■.'.■.'.■.■.■;.'.'.■.'.'. V/.V.  .do. '. '.  .  001700 

R^,wi^^i'**"*^^^*'**PO»'^to'™Pt«re do...        .125 

S2iH^«*'**r®**^^'^™P^"re,  per  cent  of  original  section 43.3 

I'psition  of  rupture *  y  from  neck 

Character  of  broken  surfii^e silky 

Elongation  of  inch  sections.  ...*.' .'  * ."  .*  .*  .* ." .' ." .' .'  .* ." ." .' .'  .* .' ." '  .* ."  * .' .' .' " ." .' .' ." .' .' .' ." .'  .*  .* .'  .* ." .' ! .' " .'  .* .' .' ." .'  .* ."  .* .'  .*  '.V.'.V  '"'.30*,  ".20 
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STEEL   BARS   FOB   8TANDABDIZIKG   TESTING   MACHINE.       667 

No.  6131. 
Marks,  T  M  2. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Grauged  length,  2". 


Applied  loads. 

Elongation 
perlnch. 

Suocenlve 
elongation 
perlnch. 

Permanent 
set. 

Snccefldve 

permanent 

set. 

Inch, 
0. 

Remarks. 

250 
1,250 

Pounds. 
1,000 
5.000 

Inch, 
0. 

.000100 
.000600 
.000600 
.000800 
.001060 
.001200 
.001860 
f    .002750 
\    .022000 
.025150 
.026900 
.028250 
.085250 
.042260 
.048600 
.066500 
.064000 
.077000 
.092250 
.115000 
.1700 

Inch. 
0. 
.000100 
.000200 
.000600 
.000200 
.000250 
.000150 
.000150 
.001400 
.019250 
.008150 
.001750 
.001360 
.007000 
.007000 
.006360 
.006900 
.008500 
.013000 
.016260 
.022750 
.0660 

Inch. 
0. 
0. 

Initial  load. 

2,500  1      loiodo 

5,000            20.000 

Elastic  limit. 
Tensile  strength. 

6,250 
7,500 
8.750 

25.000 
80,000 
85,000 
40,000 

41,000 

42,000 
43,000 
44.000 
46.000 
48,000 
60,000 
62,000 
54,000 
56,000 
58.000 
60,000 
62.000 
62,840 

.000060 

.000060 

10,000 

10,250 

10,500 
10.750 
11,000 
11,500 
12,000 
12,500 

18,000 

13,500 
14,000 

14.500 
15,000 
15,500 
15,710 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    62,840 

Elastic  limit  per  square  inch  of  original  section do...    40,000 

Elongation  per  inch  after  ruptnre , inch..      .8650 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001350 

Reduction  in  diameter  at  point  of  rupture do...       .214 

Reduction  in  area  after  rupture,  per  cent  of  original  section 61.5 

i^ositionof  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky,  cup 

Elongation  of  inch  aectiODfi " 
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No.  6132. 

Marks,  T  M  4. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  2". 


Applied  loadn. 

EloDAation 
per  Inch. 

Suooenive 
eloni^tion 
per  inch. 

Permanent 
set. 

Succearive 

pennanent 

set. 

Remarks. 

i 

Total. 

Per  BQuare 
inch. 

Founds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 

11,000 

11,250 
11,500 
11,750 
12,000 
12,500 
13,000 
18,500 
14,000 
14,500 
15,000 
15,500 
15,710 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41.000 
42,000 
43,000 

44,000 

45,000 
46,000 
47,000 
48,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
62,840 

Inch. 
0. 

.000100 
.000800 
.000650 
.001100 
.001200 
.001800 
.001350 
.001450 
.001560 
r    .001600 
t    .090900 
.061450 
.083000 
.086000 
.089760 
.048000 
.059750 
.064500 
.076900 
.092500 
.1160 
.1600 

Inch. 
0. 

.000100 
.000200 
.000350 
.000450 
.000100 
.000100 
.000060 
.000100 
.000100 
.000050 
.029800 
.000560 
.001560 
.003000 
.003750 
.008250 
.011750 
.004750 
.012400 
015600 

Inch. 
0. 
0. 

Inch. 
0. 

lulUal  load 
Elastic  limit. 

0. 

1 

1 

1 

1 



1 

Tensile  strength. 

.0225 
.0460 



1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    62, 840 

Elastic  limit  per  square  inch  of  original  section « do...    44,000 

Elongation  per  incn  after  rupture inch..     .3650 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001600 

Reduction  in  diameter  at  point  of  rupture do. . .       .214 

Reduction  In  area  after  rupture,  per  cent  of  original  section 61 . 5 

Position  of  rupture l^.S  from  nwlc 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  Inch  sections '^.44»,''.29 
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No.  6183. 

Marks,  T.M-6. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  2". 


Applied  loadH. 

EloDcation 
perlnch. 

Successive 
elongaUon 
perlnch. 

Permanent 
set. 

Inch. 
0. 
0. 

Successive 
permanent 

set. 

Jiich. 
0. 

Remarks. 

Total. 

Persquiire 
Incn. 

250 
1,250 

Pounds. 
1,000 
5,000 
10,000 
20.000 
9n  nnn 

Ifich, 
0. 
.000100 
.000850 
.000660 
.001050 
.001200 
.001400 
.001450 
.001450 
f    .001500 
t    .025900 
.028250 
.030000 
.031250 
.036100 
.040000 
.046600 
.054000 
.063000 
.075600 
.091500 
.113500 
.1550 

Inch. 
0. 

.000100 
.000250 
.000900 
.000400 
.000150 
.000200 
.000060 

Initial  load. 
Elastic  limit. 

2,500 
5,000 
7  500 

0. 

1      8,' 750    !        35;  000 
>     10,000            40.000 

10.250 
10,500 

10,750 

11,000 
11.260 
11,500 
11,750 
12,000 
12,500 
13,000 
13.500 
14,000 
14,500 

41,000 
42,000 

43,000 

44,000 
45,000 
46,000 
47,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
62,640 

0. 
.000060 



.024400 
.002350 
.001750 
.004250 
.001850 
.003900 
.005600 
.008500 
.009000 
.012500 
.016000 
.022000 
.0415 

1 

1 

1 

■ 

. 

1     15  000 

1     15*500 

1     lo  660 

Tensile  strength. 

General  stimrnarif. 

Tensile  strength  per  square  inch  of  original  section pounds. .    C'2, 640 

Elastic  limit  per  square  inch  of  original  section iu"       -^ 

Elongation  per  inch  after  rupture incn..      -^^ 

ElongaUon  per  inch  under  sfrain  at  elastic  limit 50...    wiwu 

Reduftion  in  diameter  at  point  of  rupture ao.. .       .  ^a< 

Reduction  In  area  after  rupture,  per  cent  of  original  section 4  jjfl  ^«  .Vim 

Position  of  rupture *^,?i'*?/®  ^ha^S 

Character  of  Sroken  surface fine  silky,  cupshapea 

Elongation  of  inch  sections *^» 
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Specimens  marked  A  1  and  A  2,  and  1  A  and  2  A  are  nickel  steel 
annealed,  those  marked  T  1  and  T  2,  and  1  £  and  2  E  are  nickel  steel 
tempered  and  annealed. 

Specimens  marked  EI-15-1  and  E-15-2  are  made  from  axle  steel  con- 
taining .44  per  cent  carbon. 

The  chemical  analysis  of  the  nickel  steel,  specimens  6141  to  6144, 
inclusive,  and  9542  to  9545,  inclusive,  was  as  follows: 

Per  cent. 

Carbon 30 

Manganese 73 

Silicon 203 

Sulphur 035 

Phoephorus 027 

Copper 035 

Nickel 3.375 

No.  6141. 
Marks,  A  1. 
Diameter,  1".007. 
Sectional  area,  .7964  square  inch. 
Gauged  length,  5". 


Applied  loads. 

Elongation 
perlnch. 

SucoeBBive 
elongation 
per  inch. 

Permanent 
aet. 

SuccesslTe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inen. 

Pounds. 
796 
8,982 
7,964 
15,928 
23,892 
27,874 
81,856 
86,888 
39,820 
40,616 
41,413 
42,209 
48,006 
43,400 
43,802 
44,698 
46,191 
47,784 
49,877 
60,970 
52,662 
54,155 
55,748 
67,841 
68,934 
60,526 
62,119 
63,712 
65,806 
66,898 
68,490 
70,083 
70,880 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
86,000 
40,000 
46,000 
50,000 
61,000 
62.000 
63,000 
64,000 
64,600 
55,000 
66,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
88,370 

Inch. 
0. 

.00010 
.00024 
.00066 
.00092 
.00110 
.00126 
.00144 
.00162 
.00166 
.00172 
.00176 
.00182 

Inch. 
0. 

.00010 
.00014 
.00082 
.00086 
.00018 
.00016 
.00018 
.00018 
.00004 
.00006 
.00004 
.00006 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

-.00002 

-.00002 

.0120 
.0140 
.0160 
.0180 
.0200 
.0240 
.0260 
.0280 
.0820 
.0860 
.0400 
.0440 
.0520 
.0680 
.0660 
.0760 
.0920 
.1220 
.1420 

.01018 
.0020 
.0020 
.0020 
.0020 
. .0040 
.0020 
.0020 
.0040 
.0040 
.0040 
.0040 
.0060 
.0060 
.0080 
.0100 
.0160 
.0800 
.0200 

1 





General  gummary. 

Tensile  strength  per  square  inct  of  original  section pounds..  88,870 

Elastic  limit  per  square  inch  of  original  section do...  64,500 

Elongation  per  incn  after  rupture  (in  9  inches) inch..      .209 

Reduction  in  diameter  at  point  of  rupture do. . .    .  1164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54. 4 

Position  of  rupture 8".8from  neck 

Character  of  hroken  surface fine  sil ky,  cup-shaped 

".12,  ".15,  ".16.  ".19,  ".20,  ".48*,  ".33,  ".14,  ".11 


Elongation  of  inch  sections . . . 

H.  Dec.  300- 


-43 
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STEEL   BARS,  NICKEL    AND   CARBON   STEEL. 


No.  6142. 
Marks,  A-2. 
Diameter,  1".007. 
Sectional  area,  .7964  square  inch. 
Grauged  length,  6". 


AppUed  loads. 

Elongation 
per  inch. 

Successive 
elonsration 
perinch. 

Permanent 
set 

SuccesBive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
796 
8,982 
7,964 
15,928 
23,892 
27,874 
31,856 
85,838 
39,820 
40,616 
41,418 
42,209 
43,006 
48,802 

44,508 

46,191 
47,784 
49,377 
50,970 
52,562 
54,155 
55,748 
57,841 
58,934 
60,526 
62,119 
68,712 
65,805 
66,898 
68,490 
70,068 
70,800 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 

56,000 

58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
88,900 

Inch. 
0. 

.00012 
.(NNKW 
.00062 
.00098 
.00114 
.00182 
.00150 
.00168 
.00172 
.00174 
.00178 
.00182 
.00188 
/      .00194 
1      .0120 
.0140 
.0180 
.0200 
.0240 
.0260 
.0280 
.0320 
.0360 
.0400 
.0440 
.0500 
.0560 
.0640 
.0740 
.0880 
.1180 
.1580 

Inch. 
0. 

.00012 
.00016 
.00084 
.00086 
.00016 
.00018 
.00018 
.00018 
.00004 
.00002 
.00004 
.00004 
.00006 
.00006 
.00006 
.0020 
.0040 
.0020 
.0040 
.0020 
.0020 
.0040 
.0040 
.0040 
.0040 
.0060 
.0060 
.0080 
.0100 
.0140 
.0800 
.0400 

Inch. 
0. 

IndL 
0. 

Initial  load. 
Elaxtic  limit. 

TensUe  strength. 

-  .00004 

-  .06664 

-   .00004 

0. 

OenerdL  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88,900 

Elastic  limit  per  square^nch  of  original  section do...    56,000 

Elongation  per  inch  after  rupture  Tin  9  inches) inch..       .210 

Elongation  per  inch  under  strain  at  elastic  limit do 00194 

Reduction  in  diameter  at  point  of  rupture do...      .1164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54.4 

Position  of  rupture 8^.8  from  neck 

Character  of  hroken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections ''.  12,  ".17,  ^^.85, ''.46».  MO*,  ".17,  M7,>.15.  *a2 


STEEL    BARS,  NICKEL    AND   CABBON   STEEL. 

No.  6143. 
Marks,  T  1. 
Diameter,  1".006. 
Sectional  area,  .7933  square  inch. 
Grauged  length,  6". 
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Applied  loads. 

Snooefldve 
elonsatloii 
perlnch. 

Pennanent 
■et 

Suocenlve 

permanent 

set. 

Remarks. 

Total. 

PerMuare 
inch. 

perlnch. 

PountU. 
798 
8,966 
7;  983 
15,866 
28,799 
27,765 
31,782 
35,696 
39,665 
40,458 
41,251 
42,045 
42,888 
48,632 
44,425 
45,218 
46,011 
46,805 
47,598 
48,891 
49,184 
49,978 
60,771 
55,531 
57,980 
58.704 
60,291 
61,877 
68,464 
66.687 
69,810 
72,984 
76,157 
77,180 

PaufuU. 

1,000 

5,000 

10,000 

20,000 

80,000 

6o!ooo 

51,000 
62,000 
58,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64.000 
70,000 
78,090 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
97,290 

Inch. 

0. 

.00016 
.00082 
.00068 
.00104 
.00118 
.00186 
.00154 
.00172 
.00176 
.00180 
.00184 
.00186 
.00188 
.00192 
.00196 
.00196 
.00202 
.00206 

-  .00210 
.00214 
.00218 
.00222 
.0040 

Ineh. 
0. 

.00016 
.00016 
.00066 
.00006 
.00014 
.00018 
.00018 
.00018 
.00004 
.00004 
.00004 
.00002 
.00002 
.00004 
.00004 
.00002 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00178 

IfuA. 

0. 

0. 

IfUA. 

0. 

InitUl  load. 

ElasUc  limit 
TensUe  streugth. 

0. 

0. 

0. 

0. 

.0220 
.0280 
.0800 
.0820 
.0400 
.0620 
.0660 
.1020 
.1440 

.0180 
.0040 
.0040 
.0020 
.0080 
.0120 
.0140 
.0860 
.0420 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    97,290 

Elastic  limit  per  square  inch  of  original  section do...    78,090 

Elongation  per  inch  after  rupture  (inOlnches) inch..       .186 

Reduction  in  diameter  at  point  of  rupture do...       .845 

Reduction  in  area  after  rupture,  perceniof  original  section 66.9 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections ".09,  ".10,  ".12,  *.16,  ".67*,  ".28,  ".16,  ".14,  ".10 
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STEEL   BABS,  NICKEL   AND   GABBON   STEEL. 


No.  6144. 
Marks,  T  2. 
Diameter,  1".005. 
Sectional  area,  .7933  square  inch, 
(jauged  length,  5". 


Applied  loBdB. 

Elongatioii 
perinch. 

SncoesBiye 
elongation 
perinch. 

Permanent 
Bet. 

SucoesHlye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Powndt, 
798 
3,966 
7,933 
16,866 
23,799 
31,782 
89,665 
47,598 
60,771 

66,581 

57,118 
58,704 
60,291 
61,877 
68,464 
66,687 
69,810 
72,984 
76,167 

Pound*. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
64,000 

70,000 

72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 

Inch. 
0. 
.00014 

.00066 

.00102 
.00136 
.00168 
.00204 
.00218 
/      .0040 
1      .0200 
.0220 
.0240 
.0280 
.0320 
.0860 
.0440 
.0660 
.0760 
.1800 

Inch. 
0. 

.00014 
.00018 
.00084 
.00086 
.00084 
.00032 
.00036 
.00014 
.00182 
.00160 
.0020 
.0020 
.0040 
.0040 
.0040 
.0060 
.0120 
.0200 
.0540 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

6. 

General  summary . 

Tensile  strength  per  square  inch  of  original  section pounds..    96,000 

Elastic  limit  per  square  inch  of  original  section do...    70,000 

Elongation  per  incn  after  rupture inch..       .182 

Elongation  per  inch  under  strain  at  elastic  limit do...     .0040 

Reduction  in  diameter  at  point  of  rupture do...       .836 

Reduction  in  area  after  rupture,  per  cent  of  original  section 65.6 

Position  of  rupture ".6  from  neck 

Character  of  broken  surface line  silky,  cup  shaped 

Elongation  ol  inch  sections ".09,  ".12,  ".13,  ".16,  ".48»,  ".80,  *  14,^.13,  *10 


STEEL   BABS,  NICKEL   AND   GABBON   STEEL. 

No.  6145. 
Marks,  E-15-1. 
Diameter,  ".996. 
Sectional  area,  .779  square  inch. 
Grauged  length,  6'\ 
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AppUed](wdfl. 

BlongatioD 

SucoesBlTe 
perinch. 

Pennanent 
set. 

SuccesBive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

permch. 

Fotmda. 
779 
8,895 
7,790 
15,660 
28,870 
24,149 
24,928 
25,707 
27,265 
29,602 
81,160 
85,055 
88,960 
42,845 
46,740 
60,685 
54.580 
58,425 
59,240 

Prandf. 
1,000 
5,000 
10,000 
20,000 
80,000 
81,000 
82,000 
88,000 
85,000 
88,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
76.060 

Jneh. 
0. 

.00016 
.00082 
.00068 
.00104 
.00106 
.00U6 
.0080 
.0100 
.0120 
.0140 
.0180 
.0240 
.0620 
.0400 
.0540 
.0760 
.1220 

Jiieft. 
0. 

.00016 
.00016 
.00066 
.00066 
.00004 
.00006 
.00684 
.0020 
.0020 
.0020 
.0040 
.0060 
.0080 
.0080 
.0140 
.0220 
.0460 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit. 

Tensile  strength. 

.00004 

.00004 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    76,060 

Elastic  limit  per  square  inch  of  original  section do...    82,oou 

Elongation  per  inch  after  rupture  On  9  inches) inch..       .m 

Elongation  per  inch  under  strain  at  elastic  limit do--    -""JIS 

Aeduction  in  diameter  at  point  of  rupture do..-       ^o 

Reduction  in  area  after  rupture,  per  cent  of  original  section j  -^  %1*  _  Jr«v 

Position  of  rupture :......r. .! ^■®5?S.^!SS 

Character  of  broken  surface silky  40  per  cent,  granular  00  per  cent 

Elaogattou  of  inch  sections M7,".2S,".46»,''.29,'M9,M7,''.14,^.12,".U 


678  STEEL   BARS,  NICKEL    AND   CABBON   STEEL. 

No.  6146. 
Marks,  E-15-2. 
Diameter,  ".998. 
Sectional  area,  .782  square  inch. 
Gauged  length,  5". 


Applied  loads. 

Elongation 
per  inch. 

Suocesriye 
elonsntion 
per  Inch. 

Permanent 
set 

Successive 

permanent 

set 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
inch. 

Pound9. 
782 
8,910 
7,820 
15,640 
28,460 
24,100 
24,242 
26,024 
27,870 
28,984 
81,280 
86,190 
89,100 
48,010 
46,920 
50,880 
54,740 
66,910 

9.000 

i.,000 
iu.UOO 
-V.  OOD 
;K).  000 

:w,!eo 

:il.000 

::.^,  lXW 
:i7.  lKK) 
111,000 

l.j.OOCl 

x\  iJOO 
^;^i.iXW 

«;-■..  ijoo 

TkMJUO 
T2,  770 

Inch, 
0. 

.00016 
.00082 
.00068 
.00102 

Inch. 
0. 

.00016 
.00016 
00006 
.00084 

Inch. 

8: 

Initial  load. 
ElaHtlc  limit. 

Tensilo  strengrth. 

0. 

.00270 

.0080 

.0100 

.0120 

.0160 

.0200 

.0280 

.0360 

.0500 

.0680 

.1020 

.1760 

.00168 

.0063 

.0020 

.0020 

.0040 

.0040 

.0080 

.0080 

.0140 

.0180 

.0840 

.0740 







General  summary. 

Teo^  strength  per  square  inch  of  original  section pounds. .  72, 770 

Elastic  limit  per  square  inch  of  original  section do...  80,820 

Elongation  per  inch  after  rupture inch..      .210 

gfjuctlon  iu  diameter  at  pobt  of  rupture do...      .248 

K»auction  in  area  after  rupture,  per  cent  of  original  section 43.5 

Position  of  rupture .T 2".3  from  neck 

Character  of  broken  surface silky 

Elongation  of  Inch  sections M3,''.17,''.16,'».15,'',17,''.17,''.26,«'.49»,M9 


STEEL   BABS,  mOKEL   AND  CABBON   STEEL. 
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8T£EL   BABS   FOR   ORDNANCE   MATERIAL. 
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Marks,  D. 
Diameter,  ".506. 
Sectional  area,  .2C 
Gauged  length,  2" 


No.  6111. 


square  inch. 


Applied  loads. 

Elongation 
per  inch. 

SucceasiTe 
elongation 
perlnch. 

Permanent 
set. 

SucceasiTe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Founds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,400 

10,400 
10,600 
10,800 
11,000 
11,200 
11,600 
12,000 
12,800 
13,600 
14,400 
15,200 
16,000 
16,800 
17,600 
18,000 

Pounds. 
1,000 
6,000 
10.000 
20,000 
90,000 
40,000 
60,000 
67,000 

62,000 
68,000 
54,000 
56,000 
66,000 
68,000 
60.000 
64,000 
68,000 
72,000 
76,000 
80,000 
84.000 
88,000 
90,460 

Inch. 
0. 

.000100 
.000450 
.000660 
.000960 
.001800 
.001660 
.001960 

.008400 

.004160 

.006760 

.018760 

.014400 

.016660 

.018000 

.028000 

.028600 

.084600 

.049000 

.069000 

.0760 

.1000 

.1660 

Inch. 
0. 

.000100 
.000860 
.000200 
.000300 
.000860 
.000360 
.000800 

.001460 
.000760 
.004600 
.006000 
.000650 
.002160 
.001460 
006000 
.006600 
.006900 
.006600 
.010000 
.0220 
.0260 
.0660 

Inch. 
0. 
0. 

Inch. 
0. 

InitUl  load. 

Elastic  limit. 
Uvid  fell. 

Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    90,450 

Elastic  limit  per  square  inch  of  original  section do..  -    57,000 

Elongation  per  Incn  after  rapture Inch. .      .  2700 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001950 

Reduction  In  diameter  at  point  of  rupture do. . .       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface line,  silky 

Elongation  of  inch  sections 'M6,  ".38* 
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STEEL    BARS    FOR    ORDNANCE    MATERIAL. 


No.  6112. 

Marks,  H. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,400 

10,400 
10,600 
10,800 
11,000 
11,200 
11,600 
12,000 
12,800 
18,600 
14,400 
15,200 
16,000 
16,800 
17,600 
18,070 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
40,000 
50,000 
67,000 

52,000 
63,000 
54,000 
65,000 
56.000 
68,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
90,850 

Inch. 
0. 
.000100 
.000400 
.000650 
.001000 
.001300 
.001600 
.001950 

.008400 

.012000 

.018100 

.013500 

.014050 

.016100 

.018400 

.023150 

.029000 

.086000 

.043550 

.065900 

.070000 

.1000 

.1650 

Inch, 
0. 
.000100 
.000300 
.000260 
.000350 
.000300 
.000300 
.000350 

.001460 

.008600 

.001100 

.000400 

.000550 

.002050 

.002300 

.004750 

.005850 

.007000 

.007550 

.012350 

.014100 

.0300 

.0660 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Load  fell. 

Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    90,350 

Elastic  limit  per  square  inch  of  original  section do...    57,000 

Elongation  per  inch  after  rupture inch..      .2800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001960 

Reduction  in  diameter  at  point  of  rupture do...       .146 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.1 

Position  of  rupture I'MO  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  Inch  sections ''.19,",37» 


STEEL   BARS    FOR   ORDNANCE    MATERIAL. 
No.  6113. 
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Marks,  L. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Sncceflsive 
elonmtlon 
perinch. 

Permanent 
set. 

Succeasivc 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Ftmnd». 
20O 
1,000 
2.000 
4.000 
6,000 
8,000 
10,000 
11,000 

10,200 
10,400 
10,600 
10,800 
11,200 
11.600 
12,000 
12,800 
13,600 
14,400 
15,200 
16,000 
16,800 
17,600 
18,010 

FtmndB. 
1,000 
5,000 
10,000 

Inch. 
0. 
.000100 
aanaoa 

Inch. 
0. 
.000100 
.000200 
.000300 
.000850 
.000300 
.000860 
.000200 

.001450 

.000400 

.008350 

.006500 

.000900 

.002800 

.001800 

.006250 

.006750 

.005400 

.010350 

.010250 

.0196 

.0250 

.0700 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 

Klastie  limit. 
Load  fell. 

20,000          nrmAm 

30,000 
40,000 
50,000 
56,000 

61,000 
62,000 
63,000 
54,000 
56,000 
68.000 
60,000 
64.000 
68,000 
72,000 
76,000 
80.000 
84,000 
88,000 
90,050 

.000950 
.001250 
.001600 
.001800 

.003250 

.003650 

.007000 

.013500 

.014400 

.016700 

.018500 

.023750 

.029500 

.034900 

.015250 

.055500 

.0750 

.1000 

.1700 

0. 

Tensile  strength. 

General  summarif. 

Tensile  strength  per  square  Inch  of  original  section pounds..    90.050 

Elastic  limit  per  square  inch  of  original  section /    i/*       ^ 

Elongation  per  inch  after  rupture a^"    nni«nn 

Elongation  per  inch  under  strain  at  elastic  limit 5^-*         iS 

Reduction  in  diameter  at  point  of  rupture °"--*       ij  i 

Reduction  in  area  after  rupture,  per  cent  of  original  section •  •■•.•,•:{•  _ .  _?i;i 

Position  of  rupture .....1^. *^™^      flni«in?J 

Character  of  broken  surface »^ //qS 

Elongation  of  inch  sections •'^'   '^^ 
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STEEL   BARS   FOB   OBDNANGE   MATEBIAL. 
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STEEL  CASTING. 


Samples  mArked  1  and  2  for  compressioD  and  tension  tests,  respeetively,  were  taken 
out  of  the  casting  side  by  side. 

H.  Doc.  300 44  ^ 


STEEL   CASTING. 

Compression  Tests. 

No.  1166. 

Marks,  1. 

Length,  3".86. 

Diameter,  1".006. 

Sectional  area,  .795  square  inch. 

Gauged  length,  3". 
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Applied  loads. 

Compres- 
sion per 
inch. 

SnccesBive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Ftmnds. 
796 
1,690 
2,386 
3,180 
8,976 
4,770 
6,666 
6,860 
7.155 
7,960 
8,745 

Pounds. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
n.ono 

Inch. 

0. 

0. 
.000038 
.000083 
.000067 
.000100 
.000183 
.000167 
.000167 
.000200 
.000200 

Inch. 

0. 

0. 
.000088 

0. 
.000084 
.000083 
.000083 
.000034 

0. 
.000033 

0. 
.000033 
.000034 
.000063 
.000063 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 

0. 
.000088 

.000034 
.000083 
.000083 
.000034 
.000033 
.000033 
.000034 
.000066 
.000100 
.000267 

.000800 
.000634 
.001083 
.001200 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  llmi 
Ultimate  strength. 

. 

0. 

9  540    '        12.000 

10,836 
11,130 
11,925 
12,720 
13,615 
14,310 
16,106 
16.900 
16,696 
17,490 
18,285 
19.080 
19.875 
20.670 
21,466 
22,260 
23,055 
23,850 
24,645 
26,440 
26,286 
27,080 
27,825 
28,620 
29,416 
30,210 
31,006 
81,800 
86,800 

13,000    ,      .000267 
14,000           .000300 

16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84,000 
86,000 
86,000 
87,000 
38,000 
89,000 
40,000 
108,660 

.000333 
.000867 
.000400 
.000433 
.000467 
.000600 
.000688 
.000667 
.000567 
.000600 
.000633 
.000667 
.000700 
.000788 
.000767 
.000800 
.000838 
.000867 
.000933 
.001033 
.001300 
.011533 
.012833 
.012967 
.014000 
.016200 

0. 

0. 

0. 

6. 

i 

Failed  by  triple  flexure. 
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HFNGE  LUG  PLATES,  10-INCH  AND  12-INCH  RIFLES. 


STEEL    OASTINaS   FOE   HINGE   LUG   PLATES. 
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No.  6118. 


Marks,  H  P  1. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loadB. 

EloDAtion 
per  inch. 

SuccesBlYe 

elongation 

perlnch. 

Permanent 
set. 

SucceflBive 

pennanent 

set. 

Renuirks. 

Total. 

PersQuare 
inch. 

Pounds. 

200 

1,000 

2,000 

4.000 

6,000 

6,200 

6,400 

6,600 

6,800 

7,000 

7,200 

7,400 

7,600 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

11,200 

12,000 

12,800 

13,600 

13,910 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50.000 
52,000 
-    56,000 
60,000 
64,000 
68,000 
69,560 

Inch. 
0. 

.000100 
.000600 
.000600 
.001050 
.001100 
.001150 
.002000 
.010750 
.012250 
.013500 
.014600 
.015950 
.018100 
.021000 
.024000 
.027500 
.090000 
.035400 
.039250 
.0500 
.0650 
.0650 
.1350 

Inch, 
0. 

.000100 
.000200 

InclL 
0. 
0. 

InclL 
0. 


Initial  load. 
Elastic  limit 

Tensile  strength. 

.000900 



.000450 
.000060 
.000060 

.000850 

.006750 

.001500 

.001260 

.001000 

.001450 

.002150 

.002900 

.003000 

.008500 

.002500 

.005400 

.003850 

.010750 

.0150 

.0200 

.0500 

.000050 

.000050 



r 

...//.'.'//.yx/.'.'.'.'.'.'.v,' 

1 

I 

- 

1 

1 

1 

j 

1 

1 

1 

General  nuimnary. 

TensUe  strength  per  square  Inch  of  original  section pounds..       69,550 

mastlclimit  per  square  inch  of  origlniQ  section do...       32,000 

Elongation  per  inch  after  rupture inch..         .2700 

Elongation  per  inch  under  strain  at  elastic  Umlt do...      .001150 

R^uctioii  in  diameter  at  point  of  rupture do...  .096 

Reduction  in  area  after  rupture,  per  cent  of  original  section 84.0 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface sUky,  oblique 

Elongation  of  inch  sections ".87*,  ".27* 
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STEEL   CASTINGS   FOE   HINGE    LUG   PLATES. 


No.  6119. 


Marks,  H  P  2. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Eloneation 
per  Inch. 

Successive 
elongation 
perinch. 

Pennanent 
set. 

SucceasiTe 

permanent 

set 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

6,200 

6,400 

6,600 

6,800 

7,000 

7,200 

7,600 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

U,200 

12,000 

12,800 

12,920 

Poundt. 

1,000 

5,000 

10,000 

20,000 

2?' 222 

81,000 
82,000 

Inch. 
0. 

.000100 
.000860 
.000650 
.001000 
.001100 
oiiono 

Inch. 
0. 

.000100 
.000250 
.000300 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

.000880 
.000100 
.009900 
.000600 
.001060 
.000660 
.001600 

0. 

88,000    '      .OllfiOO 

34,000 
35,000 
36,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
62,000 
66,000 
60,000 
64,000 
64,600 

.012560 

.013400 

.015000 

.017400 

.020500 

.023600 

.027280 

.081600 

.085500 

.040500 

.045660 

.0600 

.0800 

.1250 

.002400 

.003100 

.008000 

.003760 

.004260 

.004000 

.006000 

.006160 

.014860 

.0200 

.0460 

1 



Oeneral  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    64,600 

ElasticlimitpcrsquareWch  of  original  section do...    81,000 

Elongation  per  incn  after  rupture inch . .      .  1600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .OOUOO 

Reduction  in  diameter  at  point  of  rupture do...       .066 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20.6 

Position  of  rupture ''.7  from  neck 

Character  of  broken  surface granular  50  per  cent,  silky  60  per  cent 

Elongation  of  inch  sections '^18,'.17« 
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No.  6120. 


Marks,  H  P,3. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

Blongatlon 
perlnch. 

SQcoearive 
eloniratlon 
permch. 

Permanent 

set. 

SuccesBiye 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 
8,800 
i»,200 
9,600 
10,000 
10,400 
11,400 
12,000 
12,800 
18,600 
14,400 
15,200 
16,440 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
36,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
62,000 
66,000 
60,000 
64,000 
68,000 
72,000 
76,000 
77,200 

Inch. 
0. 

.000100 
.000860 
.000650 
.001060 
.001400 
.001460 
.001450 
.001500 
.001600 
.011260 
.012500 
.018500 
.016600 
.017750 
.019500 
.022100 
.026000 
.0860 
.0400 
.0600 
.0600 
.0800 
.1150 

JndL 

0. 
.000100 
.000260 
.000000 
.000400 
000660 
.000060 

0. 
.000060 
.000100 
.009650 
.001250 
.001000 
.002000 
.002260 
.001750 
.002600 
.002900 
.0100 
.0060 
.0100 
.0100 
.0200 
.0360 

Inch. 
0. 
0. 

ImA. 
0. 

InlUal  load. 
ElaBtlc  limit. 

.000050 

.000060 

Qeneral  summary. 

TenEile  strength  per  square  inch  of  original  section pounds..    77,200 

Elastic  limit  per  squaie  inch  of  original  section do...    39,000 

Elongation  per  incn  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Red  uction  in  diameter  at  point  of  rupture do...       .075 

Red  uction  in  area  after  rupture,  per  cent  of  original  section 27. 4 

Foeition  of  rupture at  middle  of  stem 

Character  of  broken  surface granular  60  per  cent,  silky  40  per  cent 

Elongation  of  inch  sections »a)*,«.22* 


698        STEEL  CASTINGS  FOR  HINGE  LUG  PLATES. 

No.  6121. 

Marks,  H  P  4. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
perinch. 

fticceasive 
elongation 
perinch. 

Permanent 
set 

SucceasiYe 

permanent 

set 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 
200 
1,000 
2,000 
4.000 
6,000 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8,400 
8,800 
9,200 
9,600 
10,000 
10,400 
11,200 
12,000 
12,800 
18,600 
14,400 
15,100 

Pounds. 
1.000 
5,000 
10,000 
20,000 
80,000 
35,000 
36,000 
87,000 
38,000 
89,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
62,000 
66,000 
60,000 
64,000 
68,000 
72,000 
75,500 

Inch, 
0. 
.000100 
.000800 
.000550 
.000960 
.001150 
.008250 
.010000 
.010500 
.010900 
.011800 
.013500 
.016700 
.018000 
.020500 
.022600 
.025500 
.0350 
.0400 
.0500 
.0650 
.0850 

Inch. 
0. 

.000100 
.000200 
.000250 
.000400 
.000200 
007100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

.001750 

.000600 

.000400 

.000900 

.001700 

.002200 

.002300 

.002500 

.002100 

.002900 

.0096 

.0050 











.0100 
.0150 
.0200 

.  ...1 

j 

1 

Gejiend  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    75, 600 

Elastic  limit  per  sq  uare  inch  of  original  section do . . .    35. 000 

Elongation  per  inch  after  ruptu re inch. .      .  2000 

Elongation  per  Inch  under  strain  at  clastic  limit do. . .  .  001150 

Reduction  in  diameter  at  point  of  rupture do. . .       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27. 4 

Position  of  rupture ".96  from  neck 

Character  of  r>roken  surface granular  70  per  cent,  silky  30  per  cent. 

Elongation  of  inch  sections *25»,*15 
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BBONZE. 

Parson's  Manganese  Bronze. 

Becast  from  ingot  at  Watertown  arsenal. 

No.  6319. 
Diameter,  1".105. 
Sectional  area,  .959  square  inch. 
Gauged  length,  10". 
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Applied  loads. 

Elonsation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
969 
4,795 
9,590 
14,385 
15,344 
16,303 
17,262 
18,221 
19.180 
20,139 
21,098 
22,057 
28,016 
23,975 
24,984 
25,893 
26,852 
27,811 
28,770 
80,688 
32,606 
84,524 
86,442 
88,360 
40,278 
42,196 
44,114 
52,600 

Ptmnds. 
1,000 
5,000 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
82,000 
84,000 
36,000 
88,000 
40,000 
«2,000 
44,000 
46,000 
54,850 

Inch. 
0. 

.00000 
.00068 
.00111 
.00130 
.00139 
.00148 
.00160 
.00175 
.00188 
.00207 
.00221 
.00240 
.00260 
.00272 
.00300 
.00328 
.00358 
.00399 
.00479 
.00612 
.00808 
.01040 
.01385 
.01726 
.02280 
.02810 

Inch. 
0. 

.00080 
.00038 
.00043 
.00019 
.00009 
.00009 
.00012 
.00015 
.00013 
.00019 
.00014 
.00019 
.00020 
.00012 
.00028 
.00028 
.00030 
.00041 
.00080 
.00188 
.00191 
.00237 
.00345 
.00341 
.00564 
.00530 

Inch. 
0. 
0. 

—.00001 
.00003 

Inch. 
0. 

Initial  load. 

No  well-deflned   elastic 
limit. 

Tensile  strength. 

—.00001 
.00004 

.00020 

.U0017 

.     .. 

.00052 

.06632 

.00139 

.00087 


.01012 

.00878 

.02369 

.01357 

General  mmTnary. 

Tensile  strength  per  square  inch  of  original  section pounds..    64,860 

Elastic  limit  per  square  inch  of  original  section not  well  defined 

Elongation  per  inch  after  rupture inch..      .0680 

Reduction  in  diameter  at  point  of  rupture do...       .066 

Reductionin  area  after  rupture, per  cent  of  original  section 11.5 

Position  of  rupture M".7  from  neck 

Character  of  broken  surface light  yellow,  with  patches  of  lemon-yellow  metal  interspersed 

Elongation  of  Inch  sections ".05,  ".06,  ".06,  ".05,  ".07,  ".09,  ".12*,  ".06,  ".04,  ".05 
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CAST  COPPER 
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CAST   OOPPBaBL 
No.  5985. 
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"medium  hard  copper." 
Marked,  E. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Grauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Succeesiye 
elongation 
per  inch. 

Pennanent 

set 

Snccesriye 

permanent 

set. 

Remarks. 

Total. 

PerKmare 
inch. 

Pmmds. 
250 
500 
760 
1,000 
i;2&0 
1,500 
1,750 
2,000 
2,250 
2,600 
2,750 
8,000 
8,250 
8,600 
8,750 
4,000 
4,250 
4,600 
4,620 

Pounda. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
18,480 

InelL 
0. 

•000000 
.000060 
.000060 
.000060 
.000180 
.000250 
.000460 
.000600 
.001500 
.002460 
.006960 
.009660 
.018250 
.023500 
.083250 
.088700 
.050000 

InelL 
0. 

.000000 
.000060 

0. 

0. 
.000100 
.000100 
.000200 
.000850 
.000700 
.000960 
.008500 
.008600 
.006700 
.005250 
.009750 
.005450 
.011800 

Inch. 
0. 

InelL 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

•  000900 

•000900 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poands..    18,480 

Elastic  limit  per  square  inch  of  original  section do...     7,000 

Elongation  per  inch  after  rupture inch..      .0650 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000250 

Reduction  in  diameter  at  point  of  rupture do...       .084 

Reduction  in  area  after  rupture,  per  cent  of  original  section 11.8 

Position  of  rupture ".50  from  neck 

Character  of  broken  surface dull  brownish-yellow  90  per  cent,  spongy  10  per  cent    Blow 

holes  were  found  along  the  length  of  the  specimen. 
Elongation  of  inch  sections ".04,".1S» 

Hardness  determination:  Pressure  of  7,350  pounds  on  indenting 
tool  made  cut  in  copper  1  inch  long. 
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CAST   COPPER. 


No.  6986. 
Tagged,  ''hard  copper." 
Marked  F. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
perlDcb. 

Successive 
elongation 
perlnclL 

Permcuient 
set 

Successive 

permanent 

set. 

JUtlmlLfV^, 

Total. 

Per  square 
Inch. 

Pounda. 
250 
600 
750 
1,000 
1,260 
1,600 
1,750 
2,000 
2,250 
2,500 
2,750 
3,000 
3,250 
3,500 
8,750 
4,000 
4,260 
4,500 
4,610 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

18,440 

Inch. 
0. 
.000060 
.000060 
.000160 
.000860 
.000500 
.000660 
.001000 
.001600 
.008750 
.007060 
.013000 
.019000 
.080000 
.085750 
.047760 
.066600 
.072260 

Inch. 

0. 
.000060 

0. 
.000100 
.000200 
.000160 
.000060 
.000450 
.000600 

.008800 
.006950 
.006000 
.011000 
.006750 
.012000 
.008750 
.015760 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit. 

Tensile  strength. 

.006000 

.008000 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    18,440 

Elastic  limit  per  square  Inch  of  original  section do...      4,000 

Elongation  per  inch  after  rupture inch..      .0960 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000150 

Reduction  in  diameter  at  point  of  rupture do...       .084 

Reduction  in  area  after  rupture,  per  cent  of  original  section U.8 

Position  of  rupture ".4  from  neck 

Character  of  broken  surface brownish-yellow  60  per  cent,  spongy  40  per  cent 

Elongation  of  inch  sections ^IS^.'.OO 

Hardness  determination:  Pressure  of  7,540  pounds  on  indenting 
tool  made  cut  in  copper  1  inch  long. 

The  standard  pressure  on  indenting  tool  is  10,000;  these  specimens 
yielding  the  full  len^h  of  cut  of  the  tool  at  lower  pressures  are  there- 
fore softer  than  the  initial  point  in  the  scale  of  hardness  for  iron  and 
steel. 


COPPER  CYLINDERS  FOR  PRESSURI, 


OOPPEB    CYLINBKBd  FOB  PBE88nBE  GAUGSS. 
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Mean  compression  of  10  copper  cylinders  from  lot  of  100  received 
from  Frankford  Arsenal  May  9, 1899.     Metal  of  September,  1896. 
Table  for  use  with  crusher  gau^e  one-thirtieth  souare  inch  area. 
Mean  dimensions  of  cylinders:  Length,  ".4990;  aiameter,  ".2060. 


Load  per 

Total  compresBlonB. 

Bquare 
inch  on 

Mean 

crusher 

cor- 

gauge 

rected 

^.BquAre 
inch 
area. 

1. 

2. 

8. 

4. 

6. 

6. 

7. 

8. 

9. 

10. 

Mean. 

sets. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

3.000 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

D. 

0. 

6,000 

.0003 

.0006 

.0006 

.0006 

.0006 

.0008 

.0006 

.0005 

.0002 

.0006 

.0005 

.0006  * 

9,000 

.0012 

.0012 

.0016 

.0012 

.0014 

.0005 

.0018 

.0012 

.0007 

.0016 

.0012 

.0011 

10,000 

.0016 

.0018 

.0022 

.0015 

.0017 

.0006 

.0028 

.0016 

.0016 

.0024 

.0018 

.0017 

11,000 

.0031 

.0030 

.0033 

.0020 

.0026 

.0009 

.0037 

.0023 

.0028 

.0037 

.0027 

.0026 

12,000 

.0046 

.0042 

.0043 

.0033 

.0086 

.0026 

.0068 

.0035 

.0042 

.0060 

.0041 

.0040 

13.000 

.0066 

.0057 

.oa')7 

.0049 

.0042 

.0W3 

.0070 

.0053 

.0059 

.0069 

.0057 

.0066 

H,U0O 

.0079 

.  0075 

.0075 

.0063 

.0059 

.0060 

.0096 

.0072 

.0074 

.0085 

.0074 

.0072 

16,000 

.0097 

.0093 

.0093 

.0086 

.0076 

.0080 

.0106 

.0085 

.0095 

.0106 

.0091 

.0089 

16,000 

.0115 

.0110 

.0110 

.0100 

.0091 

.0092 

.0126 

.0105 

.0110 

.0116 

.0107 

.0104 

17,000 

.0134 

.01*27 

.0126 

.0117 

.0110 

.0116 

.0142  1  .01-20 

.0130 

.0188 

.0126 

.0122 

18,000 

.0155 

.0145 

.0142 

.0134 

.0130 

.0131   .0164  .0140 

.0145 

.0164 

.0144 

.0140 

19.000 

.0168 

.0165 

.0163 

.0160 

.0144 

.0162 

.0177  .0166 

.0165 

.0171 

.0161 

.0167 

20.000 

.0191 

.0186 

.0189 

.0166 

.0172 

.0170 

.0205  .0179 

.0187 

.0195 

.0184 

.0179 

21.000 

.0209 

.0200 

.0204 

.0197 

.0183 

.0191 

.0217  .0197 

.020-; 

.0207 

.0201 

.0196 

22,000 

.0225 

.0223 

.0226 

.0210 

.0205 

.0207 

.0246  .0220 

.0223 

.0232 

.0222 

.0217 

23,000 

.0252 

.0241 

.0241 

.0226 

.0225 

.0231 

.0267  .0266 

.0253 

.0263 

.0244 

.0238 

24.000 

.0268 

.0260 

.0265 

.0252 

.0244 

.0248 

.0280  .0261 

.02(i7 

.0270 

.0262 

.0256 

26.000 

.0289 

.0278 

.0275 

.0265 

.0263 

.0270 

.0304 

.0276 

.0282 

.0296 

.0280 

.0273 

26,000 

.0315 

.0300 

.0296 

.0289 

.0281 

.0294 

.0329 

.0301 

.0310 

.0380 

.0304 

.0297 

27.000 

.0335 

.0324 

.0324 

.0315 

.0307 

.0311 

.0:i44 

.0818 

.0328 

.0335 

.0324 

.0316 

28,000 

.0348 

.0340 

.0344 

.0335 

.0326 

.0335 

.0367  1  .0345 

.0354 

.0354 

.0345 

.0837 

29,000 

.0370 

.0359 

.0366 

.0351 

.0348 

.0353 

.0391  .0370 

.0369 

.0376 

.0365 

.0356 

30,000 

.0393 

.0886 

.0386 

.0371 

.0379 

.0375 

.W24 

.0880 

.0392 

.0403 

.0889 

.0379 

31,000 

.0417 

.0414 

.0409 

.0400 

.0396 

.(MOO 

.0432 

.0408 

.0416 

.0424 

.0411 

.0401 

32,000 

.0440 

.0430 

.0428 

.0424 

.0420 

.0430 

.0462 

.0480 

.0440 

.0442 

.0485 

.0425 

33,000 

.0465 

.0443 

.0459 

.0455 

.0442 

.0446 

.(M83 

.0464 

.0460 

.0476 

.0469 

.0449 

34,000 

.0479 

.0468 

.0474 

.0471 

.(M58 

.0466 

.0500 

.0479 

.0480 

.0489 

.0476 

.0465 

35,000 

.0506 

.0496 

.0511 

.0487 

.0480 

.0492 

.0527 

.0492 

.0507 

.0617 

.0601 

.0490 

36,000 

.0530 

.0519 

.0618 

.0510 

.0611 

.0509 

.0M2 

.0620 

.0635 

.0537 

.0628 

.0512 

37,000 

.0647 

.05a5 

.0540 

.0540 

.a530 

.0531 

.0572 

.0540 

.0550 

.0563 

.0545 

.0684 

38,000 

.0670 

.0660 

.0565 

.a555 

.0560 

.0669 

.0696 

.0670 

.0676 

.0581 

.0669 

.0568 

39.000 

.0696 

.0687 

.0588 

.a570 

.0575 

.0586 

.0622 

.0594 

.0697 

.0609 

.0692 

.0681 

40,000 

.0611 

.0614 

.0613 

.0606 

.0590 

.0608 

.0686 

.0610 

.0621 

.0632 

.0614 

.0608 

41  <XX) 

.0645 

.0636 

.0639 

.0637 

.0620 

.0630 

.0670 

.0640 

.0658 

.0653 

.0648 

.0632 

-LMKIO 

.0661 

.0657 

.0662 

.0650 

.0640 

.0660 

.0694 

.0665 

.0675 

.0680 

.0663 

.0652 

■i.:  iKJO 

.0684 

.0682 

.0690 

.0675 

.0676 

.0670 

.0712 

.0681 

.0691 

.0694 

.0686 

.0674 

■li.lXlO 

.0722 

.0704 

.0714 

.0695 

.0698 

.0698 

.0740 

.0711 

.0726 

.0732 

.0718 

.0702 

■;/»,  LlOO 

.0744 

.0721 

.0731 

.0731 

.0721 

.ifm 

.0769 

.0745 

.n55 

.0749 

.0740 

.0729 

■\i'-A»JO 

.0762 

.0755 

.0771 

.0755 

.0748 

.0745 

.0785 

.0764 

.0766 

.0768 

.0762 

.0751 

17,  i:ioo 

.0788 

.0780 

.0793 

.0769 

.0772 

.0778 

.0807 

.0800 

.0784 

.0790 

.0786 

.0774 

-*h,cIIO 

.0834 

.0806 

.0820 

.0795 

.0797 

.0806 

.0845 

.0825 

.0828 

.0828 

.0818 

.0806 

-19,  CKO 

.0840 

.0828 

.0841 

.0830 

.0829 

.0826 

.0870 

.0840 

0852 

.0846 

.0840 

.0828 

W,  11(10 

.0870 

.0860 

.0676 

.0863 

.0862 

.0868 

.0896 

.0866 

.0876 

.0880 

.0868 

.0856 

■ilJAX) 

.0914 

.0892 

.0900 

.0882 

.0880 

•0873 

.0917 

.0896 

.0906 

.0904 

.0896 

.0884 

iC,  \m 

.0925 

.0910 

.0920 

.0906 

.0906 

.0906 

.0940 

.0917 

.0924 

.0929 

.0918 

.0906 

r^s.  (KK) 

.0948 

.0936 

.0960 

.0932 

.0940 

.0934 

.0975 

.0940 

.0952 

.0952 

.0947 

.0936 

JV^OOO 

.0982 

.0962 

.0979 

.0968 

.0960 

.0966 

.1005 

.0986 

.0980 

.0981 

.0977 

.0965 

^■^  «.»f>0 

.1014 

.0986 

.1002 

.0986 

.0988 

.0985 

.1020 

.0997 

.1006 

.1006 

0999 

.0987 

.f»(^  two 

.1029 

1010 

.1038 

.1011 

.1022 

.1012 

.1058 

.1090 

.1041 

.1032 

.1028 

.1016 

h7.  IW) 

.1064 

.1048 

.1066 

.1036 

.1060 

.1049 

.1082 

.1060 

.1060 

.1067 

.1067 

.1046 

fih.UUO 

.1096 

.1074 

.1083 

.1072 

.1072 

.1074 

.mo 

.1081 

.1090 

.1088 

.1084 

.1072 

^'^},  iVO 

.1109 

.1090 

.1119 

1112 

1100 

.1100 

.1180 

.1114 

.1109 

.1120 

.1110 

.1097 

m.  im 

.1137 

.1128 

.1140 

.1124 

1129 

.1129 

.1176 

.1140 

1140 

.1144 

.1189 

.1126 

t.t.(W0 

.1172 

.1180 

.1178 

.1146 

.1150 

.1149 

.1200 

.1160 

.1166 

.1170 

.1167 

.1154 

tr:jmo 

.1199 

.1190 

.1204 

.1187 

.1184 

1178 

.1210 

.1194 

.1196 

.1190 

.1193 

.1180 

tU.OOO 

.1223 

.1209 

.1226 

.1209 

1205 

.1213 

.1242 

.1228 

.1226 

.1216 

.1219 

.1206 

r.lJJOO 

.1262 

.1286 

.1249 

.1244 

1228 

.1287 

.1271 

.1288 

.1250 

1243 

.1245 

.1282 

f^^,  000 

.1279 

.1264 

.1270 

■  1257 

.1259 

1264 

.1805 

.1274 

.1274 

.1266 

.1271 

.1258 

Ri.tKJO 

.1306 

.1295 

.1295 

•1290 

1295 

.1298 

.1880 

.1804 

.1810 

.1805 

.1803 

.1290 

tl7,(K]0 

.1329 

.1320 

.1828 

'\^ 
•j483 

^76 

.1320 
.1369 
.1376 

.1314 

.1862 

.1828 

.1326 

.1832 

.1326 

.1818 

PV4,tK» 

.1365 

.1346 

.1368 

.1346 

.1884 

.1856 

.1365 

.1360 

.1856 

.1842 

+"i^JJ0O 

.1397 

.1380 

.1387 

1876 

.1417 

.1381 

.1387 

.1380 

.1386 

.1872 

7rk,i(00 

.1432 

.1394 

.1409 

1401 

.1431 

.1400 

.1406 

.1407 

.1408 

.1894 

7[.iX]0 

.1449 

.1433 

rl448 

.1406 

.1424 
.1457 
.1486 

.1460 

.1485 

.1484 

.1445 

.1440 

.1426 

7!^,  (K)0 

.1480 

.1463 

.1470 

.1436 

.1494  1  .1459 

.1464 

.1468 

.1467 

.1453 

n.iico 

.1500 

.1480 

.1496 

.1468 
.1488 

.1614 

.1481 

.1480 

.1488 

.1489 

.1475 

COl'PKR     OYT 


.TODCTS  TOTt   TBESaUBE 


GAt7^ 


^^' 


/iftil  per 
-I  ilia  re  , 
liili  on  I 

Inch 


Inch. 
JW» 
.  Ifil5 

.less 

J(i73 
.li9S 
.1713 
,174» 
1779 


74,000 
7fi.000 
76.000 
77,tKlO 
7H.O00 
7^,000 

»o,a» 

81,000 
K2.000 

K4,000  ' 

S6.000 

SG.OOO 

.    88.000 
89*000 

\    92,000  I 
U3,000  I 

w.ouo 

96,000  I 
97'00O\ 
W.000 

I  ioo;ooo  1 


,     1 

V 


■  l^^M  \^ 


_  i&eo 

_   ITIO 


.1606     .16lf^ 

I53e    .  is^ 

:  1662^1^ 
.lfi«fi  .IWl 
/1616  ,1^16 
.1(537  .IW 
.16^  -IGTO 
.  1696  1  .  1710 
.1713  I,  .17^1 
.1749      .17&.^ 

.1775    ^nw 


Inch.  \  l^^' 

1G44  ,  ■1*'^^ 
.1694     .1'^ 

,1748  I,  .^^ti 
.1769     .ll^il, 


^l'?SJo 

.2070      .'^ 

:;la**  I  -|\» 


.1625       J^g     ,1^X 

lfift7     -^^      Iff^ 
I   1677    -|ffii   nCPg 

■\^l.n8o';-i^^ 

2044     ►^gS     .207*    I 

■^  ii'^V4s 

^il4oi   *1S\  /-il^ 


^1620  .1006 
'  1M»  I  ^lfi» 
'  l&T^  .IgQft 
'  1600  \   .1686 

-  urn  .161$ 
'    1654      .  1&40 

-  i6?o  !  .leee 

-  1796  !    .  1691 
lT2tt  I    .  1715 


-  J7a9 
'  %7F4 
'  i806 

-  %m 

-  %m 


.1715 
.1770 
.1791 

- 1817 
.18<7 
.1«67 
.1^ 
1910 


J^     ,  1942 

-   itJW2      .l9(tS 


LUMEN    METAL. 

"Lumen"  Metal. 
Metal  submitted  by  Bierbaum  &  Merrick,  Cincinnati,  Ohio. 

TENSION  TEST. 

No.  6368. 
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Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Grauged  len^,  4". 


AppUed  kMda. 

Eloncatioii 
permoh. 

Sncceflsiye 
elongation 

Permanent 
§et. 

SuccesBlTe 

permanent 

§et 

Remarks. 

Total. 

Per  square 
inch. 

Pounds, 
1.000 
2.000 
8,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
18,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20.000 
20,800 

PaundM. 

J.tiOO 
a.uOO 
<00t> 

tV.OtiCJ 
7pOOO 

H.oa> 

VJ.OOO 
10.000 
11,CJ00 
12,000 
LS,(J0O 
14,000 
l&.OOO 
15,000 
17,0(X) 
IH.OOO 

21.1, 400 

Inch, 
0. 
.000075 
.000150 
.000225 
.000825 
.000400 
.000600 
.000675 
.000660 
.000750 
.000660 
.000975 
.001075 
.001175 
.001800 
.001425 
.001575 
.001760 
.001900 
.002075 

Inch. 
0. 

.000075 
.000075 
.000076 
.000100 
.000075 
.000100 
.000075 
.000076 
.000100 
.000100 
.000125 
.000100 
.000100 
.000125 
.000126 
.000160 
.000175 
.000160 
.000175 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

.000060 

.000060 

.000200 

.666160 

.000625 

.000825 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    20^ 

Elongation  per  inch  after  rupture «^  lo 

Reduction  in  area  after  rupture,  per  cent  of  original  section not  appreclaDie 

PodUon  of  rupture ....7l.\7. .T ".86  from  neik 

Character  of  broken  surface.. ..  dull  amorphous,  silvery  luster,  interspersed  with  bright  graninaUon 
Elongation  of  inch  sections T.-.TT. ^02»,''.00,''.00,''.00 


714  LUMEN   BiETAL. 

Lumen  Metal. 

0ompbe8sion  test. 

Specimen  taken  from  stem  of  tensile  specimen. 

No.  1167. 
Length,  4". 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Gauged  length,  3". 


AppUed  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set 

Successive 

permanent 

set. 

Total. 

Per  square 
Inch. 

Bemarka. 

Founds. 
1,000 
5,000 
10,000 
11,000 
12,000 
18.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
82,000 
84,000 
36,000 
88,000 
40,000 
77,600 

Pounds. 
1,000 
5,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
32,000 
84,000 
36,000 
88.000 
40,000 
77,600 

Inch. 
0. 
.000888 
.000633 

.000938 
.001083 
.001200 
.001383 
.001467 
.001600 
.001700 
.001900 
.002100 
.002833 
.002500 
.002667 
.0029b7 
.008200 
.003500 
.003767 
.004200 
.004633 
.004867 
.006867 
.006467 
.007967 
.009600 
.011833 
.014988 

Inch. 
0. 
.000883 

.000500 
.000100 
.000100 
.000167 
.000138 
.000184 
.000133 
.000100 
.000200 
.000200 
.000233 
.000167 
.000167 
.000300 
.000238 
.000800 
.000267 
.000433 
.000383 
.000334 
.000500 
.001100 
.001500 
.001633 
.002288 
.003100 

Inch. 
0. 
0. 

.000100 

Inch, 
0. 

*".666i66"* 

Initial  load. 
Tensile  strength. 

.000400 

.000800 

.000867 

.000467 

.001600 

.000733 

.003088 

.001488 

.011867 

.008884 

Deflected  laterally,  and  sheared  at  one  end. 
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STATEMENT  BY  GEORGE  A.  KIMBALL,  CHIEF  ENGINEER  BOSTON 
ELEVATED  RAILWAY  COMPANY,  OF  THE  CONDITIONS  OF  MAKING 
AND  STORING  THE  CONCRETE  CUBES  SENT  TO  THE  ARSENAL,  AND 
WHICH  WERE  TESTED  FROM  DECEMBER,  1898,   TO  JULY,  1899. 

MATERIALS  USED. 

Scmd. — Coarse,  clean,  and  sharp. 

Voids  measured  loose  and  moist  =33  per  cent. 

Voids  measured  after  settling  by  saturation  with  water = 25  per  cent. 

Broken  stone. — Conglomerate  from  Roxbury,  Mass. 

Voids  measured  loose =49. 6  per  cent. 


Size  of  stone. 

Pa«ed. 

Retained 

Per  cent 
by  weight. 

r'ring 

4"  ring 

2^  ring.... 
luring.... 
4"  ring.... 

4.8 
76.7 
18.0 

0.5 

Total 

100.0 

METHOD  OF  MIXING. 


Sand  and  cement  turned  twice  dry  in  a  mortar  box,  then  enough 
water  mixed  in  to  give  the  mortar  about  the  consistency  of  damp  sand. 
Mortar  then  spread  evenly  over  the  stone,  which  has  previously  been 
spread  on  a  mortar  platform  and  drenched  with  water.  Mortar  and 
stone  then  turned  twice,  and  concrete  rammed  into  the  molds  with  iron 
rammers  and  tamping  bars.  On  completing  ramming,  water  barely 
flushed  to  the  surface  of  the  1:0:2  and  1:2:4  mixtures,  while  the  sur- 
face of  the  1:3:6  and  1:6  :  12  mixtures  merely  appeared  moist.  The 
concrete  was  what  would  ordinarily  be  termed  dry. 

As  most  of  the  mixing  was  done  in  weather  a  little  above  or  below 
the  freezing  point  there  were  frequently  frozen  lumps  in  the  sand. 
When  such  was  the  case,  or  when  the  temperature  required  it,  the  sand 
was  heated.  On  this  account  the  percentage  of  water  used  for  the  same 
mixture  with  different  brands  of  cement  varied  considerably. 

Owing  to  the  cold  weather  the  set  of  the  concrete  was  slow,  and  the 
cubes  were  left  in  the  molds  from  two  to  seven  days  in  a  room  the 
temperature  of  which  was  usually  about  40°,  but  which  varied  from  28° 
to  50°,  and  twice  fell  as  low  as  20°.  When  the  temperature  dropped 
below  32°  the  concrete  was  protected  from  freezing  by  a  covering  of 
damp  burlap. 

Alter  removal  from  the  molds  the  blocks,  except  those  tested  at  seven 
days,  were  buried  in  wet  ground  and  left  there  till  about  a  week  before 
crushing.  Some  of  the  six  months'  cubes  were,  however,  dug  up  about 
a  month  or  six  weeks  before  testing,  when  they  were  sent  to  the  arsenal. 
The  blocks  were  sent  to  the  arsenal  just  as  they  were  taken  out  of  the 
molds  or  the  ground,  no  patching  or  plastering  of  voids  or  broken  cor- 
ners being  allowed.  The  mixing  gang  was  one  which  had  been  at  work 
making  concrete  for  the  foundations  for  the  elevated  structure,  and  the 
endeavor  was  to  make  concrete  as  nearly  as  possible  like  that  which 
goes  into  actual  constraction  work. 


720 


CONCRETE    AND   MORTAR   TESTS. 


Detailed  information  as  to  the  making  and  storing  of  each  mixture 
of  each  brand  of  cement  is  given  in  tabmar  form  below.  The  propor- 
tions of  concrete  given,  1:2:4,  e.g.,  represent,  respectively,  parts  by 
volume  of  cement,  sand,  and  broken  stone: 


Water 
iwed— 

Temperature 
when  made. 

per 
cent  by 
weight 
of  ce- 
ment. 

Days 

in 
molds. 

Remarks. 

Seven- 
day 
cubes. 

Thirty 

day 

cubes. 

Three- 
month 
cubes. 

SU- 
month 
cubes. 

Mixing 
room. 

Stor- 
ing 
room. 

Savior's,  made 
Ike.7,1898. 

1:2:  4 
1:3:  6 
1:6:12 

26.6 
32.6 
52.0 

2 

8 

25 

84 

180 

37 

OR 
87 

/Sand  not  heated; 
\    moist. 

Atlas,   made 
Dec.  IS,  1898. 

1:2:  4 
1:3:  6 
1 : 6  :  12 

31.2 
39.1 
65.6 

8 

2 

28 

84 

174 

26-^ 

36 

Sand  heated;  dry. 

Alpha,      made 
Dec.  16, 1898. 

1:0:  2 
1:2:  4 
1:3:  6 
1:6:12 

21.8 
39.8 
46.8 
77.7 

!• 

0 

20 

79 

170 

80-35 

40 

Sand  heated;  dry. 
Stone  heated  for 

Alpha,    made 
Jan.  es,  1899. 

1:0:  2 
1:2:  4 

Dec.  M,  1898. 

15.5 
23.8 

}   ^ 

82 

128 

22-27 

82 

fSand  heated;  stone 
{    heatedforl:0:2 
[    mixture. 

1:0:  2 
1:2:  4 
1:3:  6 
1:6:12- 

21.5 
86.0 
37.7 
66.5 

1   . 

0 

28 

83 

165 

34-80 

44 

rSand  heated;  dry. 
\  Stone  not  heated. 

Dec.  «7,  law. 

1:0:  2 

23.5 

22 

82 

80-85 

40 

OamarUa^made 
Jan.  26, 1899. 

1:0:  2 
1:2:  4 

Alsen,  made 
Dec.  90, 1898. 

16.8 
22.1 

}   ' 

128 

22-27 

32 

fSand  heated;  stone 
heatedforl:0:2 
I   mixture. 

1:0:  2 
1:2:  4 
1:8:  6 
1 : 6  :  12 

26.8 
39.7 
40.2 
93.7 

!• 

0 

22 

83 

158 

40 

50 

/Sand  heat^i;  drv. 
t  Stone  notheated. 

Alsen,  made 
Jan.  M,  1899. 

1:2:  4 

24.1 

82 

128 

22-27 

82 

Sand  heated. 

Alsen,  made 
Fsb.  h,  1899. 

1:0:  2 

22.0 

117 

2»-«2 

It  will  be  seen  from  the  above  table  that  the  average  amount  of 
water  used  with  the  different  mixtures  was  in  per  cent  by  weight  of 
cement  as  follows: 

Mixture  1:0:  2 20.9 

Mixture  1:2:  4 30.3 

Mixture  1:3:  6 39.3 

Mixture  1:6:12 71.1 
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This  amount  of  water  given  includes  only  that  mixed  with  the  mortar ; 
it  does  not  include  that  used  in  wettins;  the  stone. 

The  1:6:12  blocks  were  in  poor  condition.  This  was  due  to  the  diffi- 
culty of  getting  so  lean  a  mixture  well  rammed  into  the  corners  of 
molds  so  small  as  12",  and  to  the  fact  that  the  concrete  had  not  attained 
sufficient  strength,  even  though  handled  with  care,  to  hold  together 
well  in  the  process  of  removal  from  the  molds.  The  cubes  of  this 
mixture  should  have  had  a  longer  time  to  set  before  taking  them  out 
of  the  forms.  In  our  foundation  work  we  have  used  this  mixture 
onlv  as  a  filling  with  which  to  replace  soft  ground  and  on  which  to 
build  the  founaations  proper. 
H.  Doc.  300 46 
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MEAN  GOMFRESSIVE  STRENGTH. 

12-INCH  CUBES. 


Brand  of  cement. 

Composition. 

Mean  comprenive  strength  per  square 
inch  at  age  of— 

Cement. 

Sand. 

Broken 
stone. 

7  days. 

1  month.  8  months.  16  months.! 

1                1 

8*ylor'»  Portland 

j 

2 
3 
6 
2 
3 
6 
0 
2 
3 
6 
0 
2 
3 
6 
0 
2 
3 
6 

4 
6 

12 
4 
6 

12 
2 
4 
6 

12 
2 
4 
6 

12 
2 
4 
6 

12 

Pounds. 
1.724 

676 
1,887 
1,060 

694 
8,294 

904 

892 

664 
2.784 
2,219 
1,650 

750 
3,118 
1,592 
1488 

417 

Pounds. 
2,238 
2,668 

800 
2.428 
1,816 
1,090 
6,068 
2,420 
2,160 
1218 
8246 
2,642 
2,174 

987 
8,240 
2,269 
2,114 

873 

Pounds. 
2, 702 
2,882 
i;i28 
2,966 
2,688 
1,201 
6,047 
8,128 
2;886 
1,267 
8,866 
8,082 

2849 
844 

Pounds. 
8,610 
8.667 
1,642 
8,968 
8,170 
1,688 

""4,*4ii" 
2,750 
1.582 
6,129 
8,648 

816 
6,332 
3,612 
8,026 
1,828 

Atlas  Portland 

Alpha  Portland 

Gennania  Portland 

Alwm's  Portland 

10-INCH  CUBES. 


Alpha  Portland . 


2     1 5,463 


6,656 


Concrete  Tests. 

MEAN  compressive   STRENGTH. 

12-INCH  CUBES  WITH  CONCENTRATED  STRESS  ON  A  10»  x  10»  PLATE  ON  ONE  SURFACE. 


Brand  of  cement. 


Composition. 


Cement  |  Sand. 

_l 


Load  per  square  inch  on  con- 
centrated surface. 


Broken      Age,  1 
stone,      month. 

I 


Age.  3   I   Age,  6 
months,    months. 


Alpha  Portland..... 
Qermaaia  Portland . 
Alsen'N  Portland 


Pounds. 


Pounds. 

4,967    I 

2,860  8,968 

4,282     . 

8,249  2,978 

8,388     

2,869  I      2.804 


Pounds. 
'*6,"i6i" 
"8*764" 

"i'iw" 


12INCH  CUBES  WITH  CONCENTRATED  STRESS  ON  A  PLATE  8»  x  8^.25 ON  ONE  SURFACE. 


Alpha  Portland  ... 
Gennania  Portland 
Alsen's  Portland... 


6,089 
8,287 
4.827 
8,567 
4,067 
8.283 


4.581 


8,522 
*8,'4» 


6,669 
6,671 
4,682 
6.882 
4,968 


CONCRETE   AND   MORTAR  TESTS. 


741 


O 


Ph 


(4 

H 


c 


it 

c20 


•>1    2  • 


^'isg§  sii^  gi§5  igs§  ii§§  i§sg  sis 


■<C4CMeO        C4e4INeQ 


1i     i 


I    . 

§ 


llsii  it 


»ooo 

S8§ 


:l§is  11  §  lis!  8§§§ 


§§l 


II 


8- 


4§§§§  §§§§ 

■^§i"§iir 

|§l'gi  g'Ss'l 


§§§ 

m 


!§§§ 


Sis" 


IS 


ii  s§i" 


!§§  §§§ 


-r-f^^     o«0«o*£     ?ie^wM     '^••"^••"^•^     «o<o««o     gcie^ei     c4C4e4 


I 

I 


e^cjc^w 


c^tMC^M     eoeoeoeo     (0«o«o«     c><C4e4e4     eoeoeoeo     tDtD<o«o     000 


^ 

» 


<s  o  o 


<  *<  -< 


§gSg    2S*S    55^588    PS8S5 
«  n  A  c^ 


742 


CONCRETE   AND   MGBrAR  TESTS. 


6|pP      I 


'  4%M^  ii§  nm  §§sg  ligi  ii§§  si^§  g§2i 

§     efcoV    *«wm"    r^i-Tw     efooeo"*     ww'ooco     .-"efweo 


t-^—     oo«eeou» 


TS 

C? 


i 

I 

O 


OS 

li 

I 


1. 


88S    Si 


.SoSSg    See    ^^^ 
isiii    §§§    88i 


1%  %m 


II 


8* 


§§§ 


ig 


§§§  §§§  §§§  §§§§ 
iiaS¥i  III  isi¥ 


i-Te^rf  cfd'-r 


■J"cocroo  cf 


i§§§§  §§§  §§§  §§§§  § 

§WS*  ISS  S¥f  i¥g¥  I" 


§1 


§§  §§§§ 


eoco 


8So4iS8 


§§  §§§§ 


§§  §§§§ 


§§§ 


§§§§ 
mi 


9     '^COfO        iHO 


I 
I 
I 


o  . 

li 


'^'^■^-V       W<0<0       CIC40I       C4C4C4C4       '^'^^'V       «o«o«d«o       01010404       MMdOl 


Mddd     coooee     (e«<o     oooo     doidci     eoeoeoeo     «d<o<040     oooo 


o 


I  o  o  o     o  o  o  o 


©OQO      %  O 


a 

» 


5$S8    ?3S^    53^S§    SloSSS    SSSS    SSi;*    SS^§    S8S2 


CONCRETE  ASD  MOBTAB  TESTS. 


743 


UU%  gS§i  ilS§  s 


sill  §§! 


IS 


§§§§  §§§§ 


§§§§  §§§§ 

leg's  iggg 


M  i 


m  §; 

♦HiHiH        lO 


fHC0«O       «0 


f^^^       «0«0«0C0       MCSie^OI       C4 


aaaa 


c>«Me>«e4     eoeooeeo     (0«p<e<o     o 


I 


9ioSa;  '^si^ss  ssfs:;!^ 

H  H  H 


744 


OONCRETE   AND   HOBTAR  TESTS. 


Marks,  A-68. 

Composition:  Say lor's  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Affe,  9  days. 

Weight  per  cubic  foot,  148.89  pounds. 

Sectional  area,  144  square  inches. 

Gauged  length,  5". 


Applied  loadR. 

In  gauge 

d  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Comprefi- 
sion. 

set. 

Pounds. 

!    Pounds, 

Inch. 

Inch. 

14,400 

100 

0. 

0. 

Initial  load. 

28,800 

200 

.0006 

.0002 

43.200 

1             800 

.0012 

.0007 

67.600 

400 

.0021 

.0013 

72.000 

500 

.0090 

.0019 

86,400 

600 

.0040 

.0025 

£=1,667,000  pounds  per  square  inch. 

100.800 

700 

.0050 

.0084 

115,200 

<             800 

.0062 

.0042 

129,600 

900 

.0077 

.0053 

144,000 

1.000 

.0090 

.0063 

E=l,667,000  pounds  per  square  Inch.    , 

172.800 

1.200 

.0122 

.0087 

First  crack. 

201.600 

1.400 

.0154 

.0112 

230.400 

1.600 

.0-204 
.(wb 

.0151 

2^9,200 

1.800 

.0196 

279.900 

1.944 

Ultimate  strength. 

Marks,  A-61. 

Composition:  Saylor's  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  1  month. 

Weiffht  per  cubic  foot,  150.82  pounds. 

Sectional  area,  144.48  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

- 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 
Inch. 

Pounds. 

Pounds. 

Inch. 

14,448 

100 

0. 

0. 

IniUal  load. 

28.896 

200 

.0001 

0. 

43,344 

300 

.0002 

0. 

67.792 

400 

.0004 

.0001 

72,240 

500 

.0007 

.0001 

,2^'^ 

600 

.0011 

.0001 

E=2,500,000  pounds  per  square  inch. 

101,136 

700 

.0013 

.0002 

115,584 

800 

.0018 

.0005 

130,082 

900 

.0023 

.0008 

144.480 

1,000 

.0090 

.0012 

£»2,500,000  pounds  per  square  inch. 

173. 376 

1,200 

.0050 

.0025 

202,272 

1,400 

.0075 

.0042 

231,168 

1,600 

.0109 

.0066 

260,064 

1,800 

.0172 

.0115 

First  crack. 

288,960 

2.000 

.0272 

.0197 

806,100 

2,119 

Ultimate  strength. 
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Marks,  A-65. 

Composition:  Saylor'n  l^ortland  cement,  1;  sand,  2;  broken  stone,  4. 

A^e,  3  months. 

\\  ei^ht  per  cubic  foot,  152.40  pounds. 

Sectional  area,  144.72  square  inches. 

Gauged  length,  6". 


Applied  loads. 

1 
In  gauged  length. 

Remarks. 

Total. 

1  Per  square 
1      inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch, 

Inch.      1 

14,  m 

100 

0. 

0. 

Initial  load. 

28.944 

200 

.0001 

0. 

43.416 

1             800 

.0004 

.0001 

67.888 

1            400 

.0006 

.0001 

72,860 

1             600 

.0007 

.0001 

86,832 

600 

.0009 

.0002 

E»3,571.000  pounds  per  square  inch. 

101,304 

700 

.0011 

.0002 

115,776 

800 

.0013 

.0003 

130.248 

900 

.0016 

.0004 

144.720 

1,000 

.0018 

.0005    i 

E  ==8,461,000  pounds  per  square  inch. 

173.664 

1         1,200 

.0024 

.0007    ; 

202.608 

1          1,400 

.0034 

.0011 

231.552 

I          1,600 

.0046 

.0018 

E=l, 667,000  pounds  per  square  inch. 

260.496 

1          1,800 

.0060 

,0025    1 

289.440 

1         2,000 

.0088 

.0040    , 

308,000 

First  crack. 

318,384 

1         2.200 

.0110 

.0067    1 

347,328 

2,400 

.0142 

.0082    ' 

376,272 

I         2.600 

.0183 

.0114    1 

402,000 

1         2,778 

Ultimate  strength. 

1 

Marks,  A-60. 

Composition:  Saylor's  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  6  months. 

W  eight  per  cubic  foot,  150.72  pounds. 

Sectional  area,  144.48  square  inches. 

Grauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 
Inch. 

Pounds. 

Pounds. 

Inch. 

14,448 

100 

0. 

0. 

Initial  load. 

28,896 

200 

.0001 

0. 

43.344 

300 

.0008 

0. 

57,792 

400 

.0004 

.0001 

72,240 

500 

.0006 

.0001 

86,688 

600 

.0007 

.0002 

E =5,000,000  pounds  per  square  inch. 

101. 136 

700 

.0009 

.0002 

115,584 

800 

.0011 

.0003 

130,032 

900 

.0012 

.0003 

144.480 

1,000 

.0014 

.0004 

E=4.500,000  pounds  per  square  inch. 

178.376 

1,200 

.0019 

.0006 

202,272 

1,400 

.0022 

.0006 

231,168 

1,600 

.0029 

.0008 

E=r 2,631. 000  pounds  per  square  inch. 

260,064 

1,800 

.0084 

.0010 

288,960 

2,000 

.0040 

.0011 

317,856 

2,200 

.0047 

.0014 

846,752 

2,400 

.0056 

.0019 

875,648 

2,600 

.0066 

.0022 

404,544 

2,800 

.0079 

.0029 

483,440 

8,000 

.0092 

.0085 

462,886 

8,200 

.0108 

.0044 

491,232 

8,400 

.0126 

.0052 

520.128 

8,600 

.0158 

.0076 

First  crack. 

549,024 

8,800 

.0192 

.0096 

572,000 

3,959 

ritimate  strength. 
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Marks,  A-22. 

Composition:  Saylor's  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  9  days. 

S^tional  area,  146,32  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauge 

d  length. 

Remarka. 

Total. 
Ponndit. 

Per  §quare 
Incn. 

Pounds. 

CompreH- 
slon. 

Set. 
Inch. 

Inch. 

14.532 

100 

0. 

0. 

Initial  load. 

29,064 

200 

.0002 

0. 

43,596 

300 

.0004 

.0001 

58, 128 

400 

.0008 

.0002 

72,660 

500 

.0012 

.0003 

87.192 

600 

.0017 

.0006 

E=2,278,000  pounds  per  square  inch. 

101,724 

700 

.0022 

.0008 

116,266 

800 

.0027 

.0012 

180,788 

900 

.0u85 

.0016 

145,320 

1.000 

.0044 

.0021 

E=l,956,000  pounds  per  square  Inch. 

174,384 

1,200 

.0060 

.0032 

203,448 

1,400 

.0077 

.0042 

232,512 

1,600 

.0096 

.0054 

First  crack. 

261.576 

1,800 

.0121 

.0068 

290,640 

2,000 

.0150 

.0089 

319,704 

2,200 

.0187 

.0114 

335,400 

2,308 

intimate  strength. 

Marks,  A-16. 

Composition:  Saylor's  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  1  month. 

Weight  per  cubic  foot,  149.26  pounds. 

Sectional  area,  144.12  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

TOU...     p«5„x" 

Compreo-  i       c,,. 
sion.             ^'^• 

Pounds. 
14,412 
28,824 
48,236 
57,648 
72,060 
86,472 
100,884 
115,296 
129.708 
144,120 
172,944 
201,768 
280,592 
259,416 
288,240 
817,064 
346,888 
374,712 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

Inch.             Inch. 

0.                  0. 
.0002           0. 
.0004             .0001 
.0007    ,          .0002 
.0009    1          .0003 
.0012    !          .0008 
.0014    ,          .0005 
.0016    '          .0006 
.0018              .0007 
.0021              .0007 
.0027              .0009 
.0032              .0011 
.0040              .0014 
.0050              .0019 
.0062    1          .0024 
.0077    1          .0034 
.0097     1          .0044 
.0118    1          .0055 

Initial  load. 

E=2, 778,000  pounds  per  square  inch. 

E=3,214,000  pounds  per  square  inch. 

E=2,08S,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

GONGBETE   AND   MOBTAB  TESTS. 
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Marks,  A-17. 

Composition:    Saylor's  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

A^e,  3  months. 

Weight  per  cubic  foot,  151.84  pounds. 

Sectional  area,  146.89  square  inches. 

Gauged  length,  5". 


AppUed  loadfL 

In  ganged  length. 

Remarks. 

Total. 

Persaaare 
Inch. 

Compree- 
alon. 

Set. 

Pounds. 

Pounda. 

Inch. 

Inch. 

14,689 

100 

0. 

0. 

Initial  load. 

29,878 

200 

.0001 

0. 

44.067 

800 

.0002 

0. 

58,756 

400 

.0008 

0. 

73,445 

500 

.0004 

0. 

88.1S4 

600 

.0006 

0. 

E 1-  4,167,000  pounds  per  square  inch. 

102,823 

700 

.0006 

0. 

117,512 

800 

.0009 

0. 

182,201 

900 

.0010 

0. 

146,890 

1,000 

.0012 

0. 

B  a  8,760,000  pounds  per  square  Inch. 

176,268 

1,200 

.0015 

.0001 

205,646 

1,400 

.0020 

.0002 

235,024 

1,600 

.0027 

.0005 

£  -  2,778,000  pounds  per  square  inch. 

264.402 

1,800 

.0062 

.0007 

298,780 

2,000 

.0009 

.0009 

323,168 

2,200 

.0046 

.0013 

First  crack. 

352,586 

2,400 

.0055 

.0017 

381,914 

2,600 

.0067 

.0023 

411,292 

2,800 

.0087 

.0084 

412,000 

2,805 

Ultimate  strength. 

Marks,  A-14. 

Composition:  Saylor's  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  6  months. 

Weight  per  cubic  foot,  150.24  pounds. 

Sectional  area,  145.19  square  inches. 

Gauged  length,  5". 


Applied  loadiH. 

In  gauged  length. 

Remarks- 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

P&undt. 

Pounds. 

Inch. 

Inch. 

14,519 

100 

0. 

0. 

Inltial  load. 

29,088 

200 

,0001 

0. 

48,557 

800 

.0008 

0. 

68,076 

400 

.0005 

0. 

72,595 

600 

.0008 

0. 

87, 114 

600 

.0011 

.0001 

£=a2,600,000  pounds  per  square  inch. 

101,633 

700 

.0013 

.0002 

116, 152 

800 

.0015 

.0002 

130,671 

900 

.0018 

.0008 

145,190 

1,000 

.0021 

.0005 

£=2,812,000  pounds  per  square  Inch. 

174,228 

1,200 

.0028 

.0007 

203,266 

1,400 

.0086 

.0010 

282,304 

1,600 

.0044 

.0014 

"E =2,000,000  pounds  per  square  inch. 

261,312 

1,800 

.0053 

.0017 

290,380 

2,000 

.0063 

.0022 

319,418 

2,200 

.0076 

.0027 

348.456 

2,400 

.0087 

.0033 

377, 4M 

2,600 

.0108 

.0043 

406,532 

2,800 

.0118 

.0053 

First  crack. 

435,570 

8,000 

.0137 

.0064 

464,608 

2,200 

.0161 

.0080 

493,646 

3,400 

.0197 

.0103 

522,684 

3,600 

.0246 

543,500 

3,748 

Ultimate  strength. 
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Marks,  A--44. 

(Composition:  Saylor's  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  9  days. 

Sectional  area,  144.12  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Tou..  ':^"i^^ 

Comprea-  !       ^. 
aon.      j       ^'• 

Pounds. 
14,412 
28,824 
43,236 
67,648 
72,060 
86,472 
100,884 
114,600 

Pounds. 
100 
200 
800 
400 
500 
600 
700 
795 

Inch. 

0. 

.0016 
.0086 
.0065 
.0100 
.0149 
.0211 

Inch. 

0. 
.0012 
.0029 
.0051 
.0080 
.0120 
.0170 

Initial  load 

First  crack. 
Ultimate  strength. 

Marks,  A-37. 

Composition:  Saylor's  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  1  month. 

Sectional  area,  144.84  square  inches. 

Gauged  length,  5". 


Applied  loadK.       i      In  gauged  length. 

1 

Remarks. 

! 

Total.      ^^InX'^l  %"o?r 

Set 

Pounds. 
14,484 
28,968 
43,452 
67.996 
72,420 
86,901 
101.388 
115,872 
127.600 

Pounds. 
100 
200 
300 
400 
500 
600 
700 
800 
880 

Inch. 

0. 

.0007 
.0020 
.0044 
.0077 
.0126 
.0182 
.0276 

Inch. 

0. 

.0001 
.0012 
.0081 
.0067 
.0096 
.0140 
.0222 

Initial  load. 

£=888,000  pounds  per  square  inch. 
Ultimate  strength. 

OOUGSETE   AND  MOBTAB  TESTS. 
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Marks,  A-32. 

Composition:  Saylor's  Portland  cement,  1;  sand,  6;  broken  stone,  12« 

Age,  3  months. 

S^tional  area,  145.42  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

ToUl. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds. 

14,542 

29,084 

43,626 

68,168 

72,710 

87,252 

101,794 

116,386 

130.878 

145,420 

160,000 

174,504 

176,000 

Pounds. 
100 
200 
800 
400 
600 
600 
700 
800 
900 
1,000 

Inch. 

0. 

.0003 
.0007 
.0012 
.0016 
.0022 
.0060 
.0006 
.0043 
.0050 

Inch. 

0. 

.0001 
.0002 
.0005 
.0007 
.0011 
.0015 
.0020 
.0023 
.0026 

Initial  load. 

E  »  2,273,000  pounds  per  square  inch. 

E  =-  1,875,000  pounds  per  square  inch. 
First  crack. 

Ultimate  strength. 

1,200 
1,210 

.0071 

.0068 

Marks,  A-35. 

Composition:  Saylor's  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  6  months. 

Sectional  area,  146.64  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Benuurks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

_ 

Inch. 

0. 

.0001 
.0008 
,0007 
.0011 
.0014 
.0020 
.0027 
.0040 
.0048 
.0076 

Set. 

j  Pounds. 

1      14,564 

1      29,128 

43,692 

68,256 

72,820 

87,884 

101,948 

116,512 

131,076 

145,640 

174,768 

208,000 

214,200 

Pounds. 
100 
200 
800 
400 
500 
600 
700 
800 
900 
1,000 
1,200 

Inch. 

0. 

0. 

0. 

.0001 
.0002 
.0002 
.0005 
.0009 
.0016 
.0022 
.0040 

Initial  load. 

£=2,083,000  pounds  per  square  inch. 

E=1,7S1,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

1,471 
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Marks,  B-49. 

Composition:  Atlas  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  8  days. 

Weight  per  cubic  foot,  151.01  pounds. 

Sectional  area,  143.04:  square  inches. 

Grauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,304 

100 

0. 

0. 

Initial  load. 

28,608 

200 

.0001 

0- 

42,912 

300 

.0004 

.0001 

67,216 

400 

.0007 

.0001 

71,620 

600 

.0011 

.0008 

86,824 

600 

.0016 

.0006 

£=2,778,000  pounds  per  square  inch. 

100.128 

700 

.0022 

.0009 

114,432 

800 

.0030 

.0013 

128,736 

900 

.0041 

.0020 

143,040 

1,000 

.0056 

.0081 

E»l,876,000  pounds  per  square  Inch. 

171,648 

1,200 

.0096 

.0061 

200,266 

1,400 

.0164 

.0110 

228,864 

1,600 

.0260 

.0201 

242,400 

1,096 

Ultimate  strength. 

• 

Marks,  B-60. 

Composition:  Atlas  Portland  cement,  1;  ^nd,  2;  broken  stone,  4. 

Age,  1  month. 

Weight  per  cubic  foot,  151.11  pounds. 

Sectional  area,  145.20  square  inches. 

Grauged  length,  5''. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds, 
14,820 
29,040 
43,560 
58,080 
72,600 
87,120 
101,640 
116,160 
130,680 
146,200 
174,240 
203,280 
232,320 
261,860 
290,400 
319,440 
344,600 

Founds. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,873 

Inch, 

0. 

.0001 
.0003 
.0006 
.0007 
.0009 
.0011 
.0014 
.0017 
.0020 
.0026 
.0036 
.0047 
.0064 
.0065 
.0128 

Inch. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0002 
.0008 
.0004 
.0004 
.0007 
.0011 
.0018 
.0027 
.0040 
.0069 

Initial  load. 

£=8,125,000  pounds  per  square  inch. 

E= 2,812,000  pounds  per  square  inch. 

£=1,724,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

Marks,  B-66. 

Ck)mposition:  Atlas  Portland  cement,  1:  sand,  2;  broken  stone,  4. 

A^e,  3  months. 

Weight  per  cubic  foot,  150.16  pounds. 

Sectional  area,  146.62  square  inches. 

Gauged  length,  5". 


AppUedloAdB. 

In  gauged  length. 

Remarkfl. 

Total. 

Per  square 

Compres- 
irion. 

Set. 

PoufuU. 

Pounds. 

Inch, 

Inch, 

14,662 

100 

0. 

0. 

Initial  load. 

29.824 

200 

.0001 

0. 

43,966 

800 

.0002 

0. 

58,648 

400 

.0008 

0. 

73,310 

500 

.0006 

0. 

87,972 

600 

.0007 

.0001 

£=4.167,000  pounds  per  square  inch. 

102,634 

700 

.0010 

.0001 

117,296 

800 

.0012 

.0001 

181,958 

900 

.0014 

.0002 

146,620 

1.000 

.0016 

.0002 

E=3,214,000  pounds  per  square  Inch. 

176.944 

1.200 

.0021 

.0004 

205,268 

1,400 

.0027 

.0006 

284,592 

1.600 

.0086 

.0009 

E =2,083,000  pounds  per  square  inch. 

263,916 

1,800 

.0042 

.0010 

298.240 

2,000 

.0048 

.0010 

322,564 

2,200 

.0059 

.0014 

351,888 

2,400 

.0061 

.0080 

881,212 

2,600 

.0118 

.0055 

410,586 

2,800 

.0199 

.0115 

First  crack. 

428,000 

2,918 

Ultimate  strength. 
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Marks,  B-62. 

Composition:  Atlas  Poi*tland  cement,  1;  sand,  2;  broken  stone,  -k 

A^e,  6  months. 

Weight  per  cubic  foot,  150.06  pounds. 

Sectional  area,  147.13  square  inches. 

Gauged  length,  6". 


AppUed  loadfl. 

In  ganged  length. 

Remarks.                                  i 

Total. 

Per  square 
Inch, 

Compres- 
sion. 

Set. 

t                                                                1 

Poundt. 

Pound». 

InclL 

Inch. 

, 

14,713 

100 

0. 

0. 

Initial  load. 

29,426 

200 

.0001 

0. 

44,139 

300 

.0008 

0. 

56,852 

400 

.0005 

0. 

73,565 

500 

.0007 

.0001 

88,278 

600 

.0009 

.0001 

E  »  3.125,000  pounds  per  square  inch. 

102,991 

TT-l 

.0011 

.0001 

117,704 

800 

.0013 

.0002 

132,417 

900 

.0015 

.0003 

147,130 

1,000 

.0018 

.0004 

E  a  3,214,000  pounds  per  square  inch. 

176,556 

1,200 

.0023 

.0005 

205,982 

1,400 

.0029 

.0007 

235,406 

1,600 

.0085 

.0009 

E  =>  2,278,000  pounds  per  square  inch. 

264,834 

1,800 

.0041 

.0010 

294,200 

2,000 

.0049 

.0013 

323,686 

2,200 

.0057 

.0017 

858,112 

2,400 

.0066 

,0022 

882,538 

2,600 

.0077 

.0027 

411,964 

2,800 

.0087 

.0082 

441,390 

3,000 

.0100 

.0069 

470,816 

3,200 

.0112 

.0044 

600,242 

5,400   - 

.0129 

.0068 

529.668 

3,600 

.0150 

.0067 

i 

550,000 
559,094 

First  crack.                                                              i 

i'soo"' 

.*6i73" 

'6082" 

588,520 

4,000 

.0205 

.0111 

intimate  strength. 

After  releasing  the  maximum  load  and  determining  the  set  under  the 
initial  load,  the  stress  was  increased  to  about  1,600  pounds  per  square 
inch,  which  was  sustained  for  a  period  of  1  hour.  At  the  end  of  this 
time  the  load  was  increased,  failure  occurring  under  a  load  of  about 
8,600  pounds  per  square  inch. 
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Marks,  B--15. 

Compositioii:  Atlas  Portland  cement,  1;  sand,  3;  broken  stone,  6, 

-^e,  8  days. 

Weight  per  cubic  foot,  150.89  pounds. 

Sectional  area  142.68  square  inches. 

Grauged  length,  5". 


AppUed  loads. 

In  gauged  length. 

RemarkB. 

Total. 

Persauare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,268 

100 

0. 

0. 

Initial  load. 

28.536 

200 

.0004 

.0002 

42, 8M 

300 

.0010 

.0005 

57,072 

400 

.0021 

.0013 

71,340 

600 

.0085 

.0024 

85,608 

GOO 

.0054 

.0059 

£=1,667,000  pounda  per  square  Inch. 

99,876 

700 

.0078 

.o(m 

114, 144 

800 

.0107 

.0083 

128.412 

900 

.0130 

.0102 

142,680 

1000 

.0178 

.  0143 

First  crack. 

183,100 

1283 

Ultimate  strength. 

Marks,  B-14. 

Composition:  Atlas  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  1  month. 

Weight  per  cubic  foot,  151.18  pounds. 

Sectional  area,  144.48  square  inches. 

Gauged  length,  5". 


Applied  loadH. 


In  gauged  length. 


I  I 

Tr.*ai      I  Per  square    Compres- 
^*'**'-     I       inch.      I       sion. 


Pounds. 

14,448 

28,896 

43,344 

67,792 

72,240 

86,688 

101.136 

115,584 

130,032 

144,480 

173, 376 

202,272 

231,168 

260,064 

288,960 

303,000 


Pounds 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,097 


Inch. 

0. 
.0001 
.0002 
.0004 
.0006 
.0009 
.0012 
.0015 
.0020 
.0025 
.0042 
.0064 
.0097 
.0136 
.0202 


Set 


Inch. 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0002 
.0003 
.0005 
.0008 
.0018 
.0031 
.0055 


Remarkfl. 


Initial  load. 

E=8,125,000  pcjunds  per  square  inch. 

E=2,647,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 


H.  Doc.  300 48 
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Marks,  B-9. 

Composition:  Atlas  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Affe,  3  months. 

Weight  per  cubic  foot,  152.15  pounds. 

Sectional  area,  145.55  square  inches. 

Grauged  length,  6". 


Applied  loadft. 

In  gauged  length. 

I 
Bemarks. 

Total. 

Per  square 
inch. 

Comprea- 
sion. 

Set. 

Pounds. 

14,555 

29,110 

48,(165 

58,220 

72,775 

87,330 

101,885 

116,440 

130,995 

145,550 

174,660 

203, 770 

232,880 

261,990 

291,100 

320,210 

349,320 

370,000 

378,430 

407,540 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,  COO 

2,200 

2,400 

Inch. 

0. 

.0001 
.0004 
.0006 
.0009 
.0011 
.0014 
.0017 
.0021 
.0025 
.0033 
.0044 
.0060 
.0080 
.0100 
.0122 
.0167 

Incli. 

0. 

0. 

0. 
.0001 
.0001 
.0002 
.0004 
.0005 
.0006 
.0007 
.0011 
.0016 
.0026 
.0036 
.0048 
.0064 
.0088 

Initial  load. 

K =2,778,000  pounds  per  square  inch. 

1  E=2.600,000  pounds  per  square  inch. 
£=1,471,000  pounds  per  square  inch. 

First  crack. 
Ultimate  Htrength. 

2.600 
2,800 

.0196 
.0269 

.0116 
.0167 

Marks,  B-10. 

Composition:  Atlas  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  6  months. 

Weight  per  cubic  foot,  161.34  pounds. 

Sectional  area,  146.15  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gaugec 

1  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

PouTids. 

Pounds. 

Inch. 

Inch. 

14,615 

100 

0. 

0. 

Initial  load. 

29,230 

200 

.0001 

0, 

43,846 

300 

.0003 

.0001 

58,460 

400 

.0004 

.0001 

73.075 

500 

.0006 

.0001 

87,690 

fiOO 

.0008 

.0001 

E =8,671,000  pounds  per  square  inch. 

102,306 

700 

.0010 

.0002 

116, 920 

800 

.0012 

.0002 

131,536 

900 

.0014 

.0003 

146. 150 

1,000 

.0016 

.0003 

£=3,461,000  ijounds  per  square  inch. 

175, 380 

1,200 

.0021 

.OOW) 

204.610 

1,400 

.0029 

.0008 

233,840 

1,600 

.0040 

.0014 

£=2.174,000  pounds  per  square  inch. 

263.070 

1.800 

.0049 

.0018 

292,300 

2,000 

.0063 

.0027 

321.530 

2,200 

.0082 

.0038 

350,760 

2,400 

.0104 

.0051 

379,990 

2,600 

.0129 

.0068 

405,000 
109.220 

First  crack. 

2,800 

.0170 

.0097 

438,450 

3,000 

.0222 

.0134 

•175,800 

3,256 

Ultimate  strength. 
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Marks,  B-40. 

Composition:  Atlas  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  8  days. 

Sectional  area,  146.52  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Hemarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

POUTldS. 

14,652 
29,304 
43,956 
57,000 
68,608 
73,260 
87,912 
94,100 

Pounds. 
100 
200 
300 

Inch. 

0. 

.0029 
.0069 

Inch. 

0. 
.0028 
.0066 

IniUal  load. 
First  crack. 

Ultimate  strength. 

400 
600 
600 
642 

ill 

.0091 
.0126 
.0156 

Marks,  B-34. 

Composition:  Atlas  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  1  month. 

Sectional  area,  146.04  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Rcimarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

• 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,604 

100 

0. 

0. 

Initial  load. 

29,208 

200 

.0004 

0. 

43,812 

800 

.0010 

.    ..0002 

58,416 

400 

.0017 

.0008 

73,020 

500 

.0028 

.0014 

87,624 

600 

.0042 

.0023 

E=>1,816,000  pounds  per  square  inch. 

102,228 

700 

.0060 

.0085 

116,882 

800 

.0085 

.0062 

131,436 

900 

.0110 

.0071 

146,040 

1,000 

.0142 

.0098 

First  crack. 

160,644 

1,100 

Uitimate  strength. 
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Marks,  B^36. 

Composition:  Atlas  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  3  months. 

Sectional  area,  146.04  square  inches. 

Grauged  length,  6". 


Applied  loads. 

In  gauge 

d  length. 

RemarkB. 

Total. 

Per  square 
inch. 

CkJinpreff- 
Bion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,604 

100 

0. 

0. 

Initial  load. 

29,208 

200 

.0008 

.0004 

43,812 

300 

.0017 

.0010 

58,416 

400 

.0029 

.0016 

73,020 

GOO 

.0043 

.0026 

87,624 

600 

.0061 

.0089 

E«  1,186,000  poundj!  per  square  inch. 

102,228 

700 

.0085 

.0055 

116,882 

800 

.0115 

.0077 

131.436 

900 

.0147 

.0102 

146,040 

1,000 

.0189 

.0185 

Ea83S,000  pounds  per  square  Inch. 

160,644 

1,100 

.0251 

.0187 

First  crack. 

193,400 

1,324 

UlUmate  strength. 

Marks,  B-28. 

Composition:  Atlas  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  6  months. 

Sectional  area,  145.79  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

«e. 

Pounds. 
14,579 
29,158 
43,737 
58.316 
72,895 
87,474 
102.053 
116,632 
131,211 
14.5,790 
174,948 
204,106 
238,264 
252,000 
261,756 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

*  900 

1,000 

1,200 

1,400 

1,600 

Inch. 

0. 
.0001 
.0006 
.0011 
.0016 
.0022 
.0029 
.0037 
.0046 
.0058 
.0085 
.0119 
.0166 

Inch. 

0. 

0. 

0. 
0008 
.0005 
.0008 
.0011 
.0016 
.0022 
.0080 
.0048 
.0075 
.0109 

Initial  load. 

K==  1,786,000  pounds  per  square  inch. 

K= 1,607,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

1,795 

.0229 

.0162 
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Marks,  C-73. 

Composition:  Alpha  Portland  cement,  1;  sand,  0;  broken  stone,  2. 

Age,  7  days. 

Weight  per  cubic  foot,  152.83  pounds. 

Sectional  area,  144.82  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Perequare 
\nch. 

Oompiea- 
lion. 

Set. 

Found8. 
14,482 
28,964 
48,446 
57,928 
72,410 
86.892 
101,374 
115,856 
130,338 
144,820 
173,784 
202,748 
231,712 
260,676 
289,640 
318,604 
847,568 
376,532 
406,496 
434,460 
463,424 
466,000 

Pounds. 

100 

20O 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

i;600 

1.800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

8,200 

8,211 

Inch. 

0. 

.0002 
.0006 
.0009 
.0012 
.0014 
.0019 
.0028 
.0027 
.0081 
.0041 
.0062 
.0067 
.0061 
.0096 
.0109 
.0126 
.0144 
.0166 
.0200 
.0870 

Inch. 

0. 

0. 

.0001 
.0002 
.0002 
.0003 
.0006 
.0007 
.0008 
.0010 
.0013 
.0021 
.0028 
.0036 
.0043 
.0049 
.0059 
.0068 
.0080 
.0100 

Initial  load. 

fi  =  2,273,000  pounds  per  square  inch. 

E  =  2,143,000  pounds  per  square  inch. 
B  =  1,613,000  pounds  per  square  inch. 

First  crack, 
intimate  strength. 
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Marks,  0-83. 

Composition:  Alpha  Poitland  cement,  1;  sand,  0;  broken  stone, 

Age,  1  month. 

Weight  per  cubic  foot,  162.31  pounds. 

Sectional  area,  143.40  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

PmtfuU. 

iTlCh, 

Inch. 

14,340 

100 

0. 

0. 

Initial  load. 

28,680 

200 

.0001 

0. 

43,020 

800 

.0003 

0. 

57,260 

400 

.0005 

0. 

71,700 

500 

.0007 

0. 

86,040 

600 

.0009 

.0001 

K =8,125,000  pounds  per  square  inch. 

100,380 

700 

.0011 

.0001 

114,720 

800 

.0018 

.0002 

129,060 

900 

.0016 

.0003 

143,400 

1,000 

.0018 

.0008 

£=3,000,000  pounds  per  square  Inch. 

172,080 

1,200 

.0023 

.0005 

200.760 

1,400 

.0028 

.0006 

229,440 

1,600 

.0034 

.0008 

^ =2,941,000  pounds  per  square  Inch. 

258, 120 

1,800 

.0038 

.0009 

286,800 

2,000 

.0042 

.0010 

315,480 

2,200 

.0M7 

.0011 

344,160 

2,400 

.0051 

.0012 

372,840 

2,600 

.0067 

.0013 

401,520 

2,800 

.0063 

.0016 

430,200 

8,000 

.0070 

.0017 

458,880 

8,200 

.0077 

.0021 

487,560 

8,400 

.0086 

.0023 

516,240 

8,600 

.0091 

.0026 

First  crack. 

14,340 

100 

Rested  one  hour  under  this  load. 

544,920 

3,800 

.oioi" 

.'6688"" 

573,600 

4,000 

.0114 

.0040 

602,280 

4,200 

.0128 

.0046 

630,960 

4,400 

.0127 

.0042 

659,640 

4.600 

.0128 

.0021 

683,500 

4,766 

Ultimate  strength. 
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Marks,  C-87. 

Composition:  Alpha  Portland  cement,  1;  sand,  0;  broken  stone,  2. 

A^e,  3  months. 

Weight  per  cubic  foot,  151.69  pounds. 

Sectional  area,  145.41  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Poundt. 

Pcmndt. 

Inch, 

Inch. 

14,541 

100 

0. 

0. 

Initial  load. 

29,062 

200 

0. 

0. 

S8,164 

400 

.0003 

0. 

87,246 

600 

.0006 

.0001 

E= 5,000,000  poiindii  per  square  inch. 

116,828 

800 

.0010 

.0002 

146,410 

1,000 

.0014 

.0001 

1  E=»4,500,000  pounds  per  square  Inch. 

174,492 

1,200 

.0019 

.0005 

208,574 

1,400 

.0022 

.0006 

i 

282,656 

1,600 

.0026 

.0006 

E=2,941,000  pounds  per  square  inch. 

261,788 

1,800 

.0081 

.0006 

290,820 

2,000 

.0035 

.0006 

819.902 

2,200 

.0038 

.0009 

848,984 

2,400 

.0042 

.0010 

878,066 

2,600 

.0046 

.0011 

407,148 

2,800 

.0051 

.0012 

486,280 

8,000 

.0055 

.0013 

465,812 

8,200 

.0060 

.0016 

First  crack. 

494,394 

8;400 

.0066 

.0018 

523,476 

8,600 

.0072 

.0020 

562,558 

8,800 

.0078 

.0020 

581,640 

4,000 

.0064 

.0022 

610,722 

4,200 

.0091 

.0025 

689,804 

4,400 

.0099 

.0029 

668,886 

4,600 

.0109 

.0035 

607,968 

4,800 

.0110 

.0025 

704,000 

4,841 

Ultimate  strength. 

Marks,  C-67. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  7  days. 

Weight  per  cubic  foot,  147.88  pounds. 

Sectional  area,  142.80  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

... 

Pounds. 
14,280 
28,560 
42,840 
57.120 
71,400 
85,680 
99.960 
114,240 
187,400 

Pounds. 
100 
200 
800 
400 
500 
600 
700 
800 
962 

Inch, 

0. 

.0012 
.0082 
.0069 
.0102 
.0162 
.0223 
.0317 

Inch. 

0. 
.0006 
.0024 
.0048 
.0063 
.0137 
.0198 
.0275 

Initial  load. 

£  =  1,000,000  pounds  per  square  Inch. 
First  crack. 

Ultimate  strength. 

760 


CONCRETE    AND   MORTAR   TESTS, 


Marks,  G-66. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  1  month. 

Weight  per  cubic  foot,  145.02  pounds. 

Sectional  area,  143.88  square  inches. 

Gauged  length,  5". 


Applied  loads. 


ToUil. 


'Trt       ! 


14,388 

28, — 

43,164 

57,562 

71,940 

86. 328 

100,716 

115,  lOi 

129,492 

143,880 

172,666 

201,432 

2:»,208 

258,98-1 

287, 760 

316,686 

313,000 

3«5, 312 

372,700 


Per  sqiiare 


Vr  squi 
incn. 


Pound*. 

100 

200 

300 

100 

500 

600 

700 

800 

900 

1,000 

1,200 

1.400 

1.600 

1,800 

2,000 

2,200 


In  gaugcHl  length. 


ComprcH- 
idon. 


2,400 
2,590 


Set. 


Inch. 
0. 

.0004 

.0008 

.0011 

.0014 

.0018 

.0022 

.0028 

.0033    , 

.0040 

.0054 

.0071 

.0093 

.0119 

.0154 

.0196 


Remarlu. 


Inch. 
0. 

.0001 

.0002 

.0003 

.0006 

.0006 

.0008 

.0011 

.0013 

.0016 

.0024 

.0034 

.0046 

.0064 

.0088 

.0117    i 


.0267 


.0169 


Initial  load. 

P:^ 2,083,000  poundH  per  nqu^re  inch. 

E- 1,875,000  ponnd.s  per  square  inch. 
E^  1,190,000  pounds  per  square  inch. 

Firat  crack. 

T ' Itimate  st  rcng^th. 


Marks,  C-62. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  3  months. 

Weight  per  cubic  foot,  148.55  pounds. 

Sectional  area,  142.92  square  inches. 

Gauged  length,  5". 


, 

ApplI^  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inc-n. 

(Compres- 
sion. 

Tnrh. 

Set, 

Potmds. 

Pounds. 

Inch, 

14,292 

100 

0. 

0. 

Initialload. 

28, 5M 

200 

.0001 

0. 

42,876 

300 

.0002 

0. 

57, 168 

400 

.0003 

0. 

71,460 

500 

.0004 

0. 

85, 752 

600 

.0007 

.0001 

E  »  4,167,000  pounds  per  square  inch. 

100,014 

700 

.0008 

.0001 

114. 336 

800 

.0010 

.0001 

128, 628 

900 

.0012 

.0001 

142,920 

1,000 

.0014 

.0002 

E  =  3,750,000  pounds  per  square  inch. 

171, 5(M 

1,200 

.0018 

.0002 

200. 088 

1,400 

.0023 

.0004 

228.  672 

1,600 

.0028 

.0005 

E  «  2,778,000  iK)und8  per  square  Inch. 

257, 256 

1.800 

.0034 

.0009 

285, 8-10 

2,000 

.0041 

.0011 

314, 424 

2,200 

.0016 

.0013 

343.008 

2,400 

.0062 

.0013 

371.592 

2,600 

,0068 

.0016 

400.176 

2,800 

.0064 

.0017 

428.760 

3.000 

.0074 

.0018 

457.  :Mi 

3.200 

.0092 

.0021 

First  crack. 

461  UOO 

3.226 

Ultimate  Htrength. 
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Marks,  C-90. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  6  months. 

Weight  per  cubic  foot,  151.64  pounds. 

Sectional  area,  142.66  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  lengrth. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

St't. 

Pounds. 

Pounds. 

Inch. 

Inch. 

■ 

14,-256 

100 

0. 

0. 

Initial  load. 

28,512 

200 

.0001 

0. 

42,768 

300 

.0003 

0. 

57,024 

400 

.0006 

0. 

71,280 

500 

.0007 

0. 

85,536 

600 

.0009 

.0001 

E  ^  3,125,000  pounds  jht  Kquare  inch. 

99,792 

700 

.0011 

.0001 

114,048 

800 

.0013 

.0002 

128,304 

900 

.0016 

.0008 

142,560 

1,000 

.0017 

.0003 

E  «  8,214,000  pounds  per  square*  inch. 

171,072 

1,200 

.0020 

.0004 

199,584 

1,400 

.0023 

.0006 

228,096 

1,600 

.0029 

.0007 

^  =  3,571,000  pounds  per  8(]uare  inch. 

256,608 

1,800 

.0033 

.0008 

285, 120 

2,000 

.0037 

.0009 

313,632 

2,200 

.0042 

.0010 

342,144 

2,400 

.0046 

.0011 

370,656 

2,600 

.0052 

.0013 

142,560 

1,000 

Rested  1  hour  under  this  load. 

399,168 

2.800 

.0060 

.0017 

427,680 

3,000 

.0067 

.0020 

456,192  • 

8,200 

.0076 

.0023 

484,704 

8,400 

.0082 

.0025 

513,216 

8,600 

.0092 

.0030 

518,000 

First  ciwjk. 

541,728 

3,800 

.0101 

.0036 

670,240 

4,000 

.0112 

.0040 

598,752 

4,200 

.0120 

.0042 

691,000 

4  847 

Ultimate  strength. 

Marks,  C-22. 

Composition:  Alpha  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  1  month. 

Weight  per  cubic  foot,  142.78  pounds. 

Sectional  area,  143.04  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks, 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
14,3(M 
28,608 
42,912 
57,216 
71,620 
85,824 
100,128 
114,432 
128,736 
143,040 
171,648 
200,256 
228,864 
257,472 
286,080 
314,688 
338,100 

Potinds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,364 

Inch. 

0. 

.0002 
.0007 
.0010 
.0014 
.0018 
.0022 
.0027 
.0082 
.0037 
.0049 
.0061 
.0076 
.0094 
.0112 
.0135 

Inch. 

0. 
.0001 
.0002 
.0003 
.0006 
.0006 
.0009 
.0011 
.0013 
.0016 
.0022 
.0028 
.0036 
.0046 
.0055 
.0066 

IniUal  load. 

E  =>  2,083,000  pounds  i>er  square  inch. 
E  =  2,143,000  pounds  pt»r  stiiuire  Inch. 

First  crack. 
Ultimate  strength. 
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Marks,  C-21. 

Composition:  Alpha  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  3  months. 

Weight  per  cubic  foot,  145.48  pounds. 

Sectional  area,  144.72  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Benuurka. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set, 

Poundg. 

Potmds. 

Inch. 

Inch. 

14,472 

100 

0. 

0. 

Initial  load. 

28,944 

200 

.0001 

0. 

43,416 

800 

.0002 

0. 

57,888 

400 

.0004 

0. 

72,360 

600 

.0006 

0. 

86,832 

600 

.0008 

.0001 

E  =3  3,571,000  pounds  per  square  inch. 

101,304 

700 

.0010 

.0001 

115,776 

800 

.0012 

.0001 

130,248 

900 

.0015 

.0002 

144,720 

1,000 

.0018 

.0002 

E  »  2,812,000  pounds  per  square  inch. 

173,664 

1,200 

.0023 

.0005 

202,608 

1,400 

.0031 

.0007 

281,562 

1,600 

.OMO 

.0011 

E  =  2,000,000  pounds  per  square  Inch. 

260,496 

1,800 

.0048 

.0013 

289,440 

2,000 

.0057 

.0016 

318,384 

2,200 

.0068 

.0019 

847,328 

2,400 

.0085 

.0027 

First  crack. 

»76,272 

2,600 

.0104 

.0035 

406,216 

2,800 

.0146 

.0056 

416,800 

2,880 



Ultimate  strength. 

Marks,  C-3. 

Composition:  Alpha  Portland  cement,  1;  sand,  3;  broken  stone  6. 

Affe,  6  months. 

Weight  per  cubic  foot,  146.09  pounds. 

Sectional  area,  142.80  square  inches. 

Gauged  length,'  6". 


Applied  loads. 

In  gauge<l  length. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

Compres- 
sion. 

Set. 

Pounds. 

14,280 

28,560 

42,840 

67,120 

71,400 

86,680 

99,960 

114,240 

128, 520 

142,800 

171,360 

199,920 

228,480 

257,040 

285,600 

314, 160 

340,000 

342,720 

371,280 

875,200 

Indi. 

0. 
.0001 
.0002 
.0003 
.0005 
.0007 
.0009 
.0011 
.0013 
.0016 
.0021 
.0028 
.0036 
.0046 
.0062 
.0084 

Inch. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0002 
.0002 
.0003 
.0004 
.0005 
.0007 
.0011 
.0015 
.0022 
.0036 

Initial  load. 

E  «-  4,167,000  pounds  per  square  Inch. 

E  -  4,091,000  pounds  per  square  Inch. 
E  =  1,724,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

2,400 
2,600 
2,627 

.0117           .oa54 
.0174              .0090 

1 

CONCEETE    AND   MOBTAR   TESTS. 


763 


Maiks,  C;-31. 

Composition:  Alpha  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  1  month. 

Weight  per  cubic  foot,  139.46  pounds. 

Sectional  area,  143.52  square  inches. 

Gauged  length,  6", 


Applied  loadii. 

Remarks. 

Total. 

Per  square 
incn. 

CompreB- 
slon. 

Set. 
Inch. 

PouruU. 

Pounds. 

Inch, 

14,352 

100 

0. 

0. 

Initial  load. 

28,704 

200 

.0005 

.0001 

48,066 

800 

.0012 

.0006 

57,408 

400 

.0019 

.0009 

71,760 

500 

.0025 

.0013 

86,112 

600 

.0082 

.0017 

E^1,G67,000  )K)iindH  p<*r  nquare  inch. 

100,464 

700 

.0040 

.0021 

114,816 

800 

.0046 

.0026 

129,168 

900 

.0052 

.0028 

143,520 

1,000 

.0058 

.0030 

E=l,607,000  poiindR  p<'r  tiquare  iucb. 

172,224 

1,200 

.0069 

.0034 

181.000 
200,928 

First  crack. 

1,400 

.0071 



.0027 

208,400 

i;452 

Ultimate  streniptb. 

1 

Marks,  (M2. 

Composition:  Alpha  Portland  cement,  1;  sand,  6;  broken  stone. 

Age,  3  months. 

Weight  per  cubic  foot,  145.17  pounds. 

Sectional  area,  142.08  square  inches. 

Gauged  length,  6". 


12. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

"^ZSTi       set 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,208 

100 

0. 

0. 

Initial  load. 

28,416 

200 

.0003 

.0001 

42,624 

800 

.0008 

.0003 

66,832 

400 

.0013 

.0005 

71,040 

600 

.0020 

.0009 

86,248 

600 

.0026 

.0012 

£  » 1,786,000  pounds  per  square  inch. 

99,456 

700 

.0034 

.0017 

113,664 

800 

.0043 

.0022 

127,872 

900 

.0061 

.0029 

142,080 

1,000 

.0061 

.0036 

E  =  1,800,000  pounds  per  square  inch. 

170,496 

1,200 

.0082 

.0049 

198,912 

1,400 

.0110 

.0068 

227,328 

1,600 

.0161 

.0104 

First  crack. 

238,200 

1,677 

Ultimate  strength. 
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Marks,  C-43. 

Composition:  Alpha  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Affe,  6  months. 

Weight  per  cubic  foot,  144.34  pounds. 

Sectional  area,  144.60  square  inches. 

Gauged  length,  5". 


Applied  loadB. 

In  gauged  length. 

BeznarkB. 

Total. 

Per  square 
inch. 

Compres- 
fdon. 

Inch. 

0. 

.0002 
.0006 
.0010 
.0014 
.0020 
.0025 
.0032 
.0039 
.0047 
.0066 
.0088 
.0114 
.0146 
.0196 

Set. 

P&unda. 

14,460 

28,920 

43,380 

67,840 

72,300 

86,760 

101,220 

115,680 

180,140 

144,600 

173,520 

202,440 

231,360 

260,280 

289,200 

297,100 

Pounds. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1.000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,065 

Inch. 

0. 

0. 
.0001 
.0002 
.0004 
.0007 
.0009 
.0012 
.0015 
.0020 
.0031 
.0044 
.0059 
.0082 
.0114 

Initial  load. 

£=1,923,000  pounds  per  square  Inch. 

£=1,667,000  poundji  per  Rquare  inch. 

First  crack. 
Ultimate  strength. 



Marks,  D-76. 

Composition:  Gcrmania  Portland  cement,  1;  sand,  0;  broken  stone, ! 

Affe,  7  days. 

Weight  per  cubic  foot,  148.12  pounds. 

Sectional  area,  144  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Renuirks. 

Total. 

Per  square 
inch. 

Compree- 
sion. 

Set. 
Inch. 

Pouftds. 

Ptrundi. 

Inch. 

14,400 

100 

0. 

0. 

IniUal  load. 

28,800 

200 

.0001 

0. 

43,200 

800 

.0004 

0. 

57.600 

400 

.0008 

.0001 

72,000 

500 

.0012 

.0002 

86.400 

600 

.0016 

.0004 

£  ^  2, 083, 000  poundM  per  square  inch. 

100.800 

700 

.0021 

.0005 

115,200 

800 

.0027 

.0007 

129.600 

900 

.0033 

.0010 

144.000 

1,000 

.0040 

.0012 

E  =  1,607,000  poundH  per  square  Inch. 

172,800 

1,200 

.0055 

.0020 

201,600 

1,400 

.0078 

.0084 

230,400 

1,600 

.0098 

.0045 

£  » 1,087,000  pounds  per  square  inch. 

259.200 

1.800 

.0129 

.0062 

288,000 

2,000 

.0160 

.0086 

316,800 

2,200 

.0214 

.0126 

First  crack. 

346,600 

2,400 

.0312 

.0206 

379,900 

2,638 

Ultimate  strength. 
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Marks,  p-67. 

Composition:  Gemiania Portland  cement,  1;  sand,  0;  broken  stone,  2. 

Age,  1  month. 

Weight  per  cubic  foot,  149.52  pounds. 

Sectional  area,  143.40  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gaugred  length. 

Remarks. 

Total. 

Per  sauare 
incn. 

Compree- 
aion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,340 

100 

0. 

0. 

Initial  load. 

28,680 

200 

.0001 

0. 

43,020 

800 

.0002 

0. 

67,360 

400 

.0003 

0, 

71,700 

500 

.0005 

0. 

86,010 

600 

.0007 

0. 

K  =3,671,000  poundK  jht  square  inch. 

100,380 

700 

.0010 

.0001 

114,720 

800 

.0012 

.0001 

129,060 

900 

.0015 

.0002 

143,400 

1,000 

.0017 

.0008 

E  =  3,214,000  pounds  perHquare  inch. 

172,080 

1,200 

.0023 

.0004 

200,760 

1,400 

.0028 

.0006 

229,440 

1,600 

.0034 

.0008 

E  .--  2, 778, 000  pounds  per  square  inch. 

258,120 

1,800 

.0038 

.0010 

286,800 

2,000 

.0043 

.0011 

315,480 

2,200 

.0046 

.0012 

344.160 

2,400 

.0060 

.0014 

First  crack. 

372,840 

2,600 

.0066 

.0016 

401,620 

2,800 

.0062 

.0018 

430,200 

8,000 

.0070 

.0021 

458,880 

3,200 

.0081 

.0024 

487,560 

8,400 

.0098 

.0033 

616,240 

8,600 

.0112 

Ultimate  strength. 

Marks,  D-82.      . 

Composition:  Geimania  Portland  cement,  1;  sand,0;  broken  stone,  2. 

Age,  3  months. 

Weight  per  cubic  foot,  150.13  pounds. 

Sectional  area,  143.76  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Inch. 

- 

Pounds. 

Pounds. 

■     - 
Inch. 

14,376 

100 

0. 

0. 

Initial  load. 

28,752 

200 

.0002 

0. 

48,128 

800 

.0004 

.0001 

57,504 

400 

.0007 

.0001 

71,880 

600 

.0009 

.0002 

86,256 

600 

.0012 

.0003 

E  "  2,778,000  pounds  per  sfiuare  inch. 

100,632 

700 

.0015 

.0004 

115,008 

800 

.0018 

.0006 

129,384 

900 

.0022 

.0007 

143,760 

1,000 

.0025 

.0007 

E  =  2,500,000  pounds  per  square  inch. 

172,512 

1,200 

.0032 

.0009 

201,264 

1,400 

.0039 

.0011 

230.016 

1,600 

.0050 

.0017 

E  =  1,724,000  pounds  per  square  inch. 

258,768 

1,800 

.0059 

.0020 

287,520 

2,000 

.0071 

.0024 

316,272 

2,200 

.0084 

.0030 

346,024 

2,400 

.0101 

.0039 

373,776 

2,600 

.0116 

.0047 

First  crack. 

402,528 

2,800 

.0186 

.o(m 

431,280 

3,000 

.0164 

.0075 

460,032 

8,200 

.0184 

.0092 

488,784 

8,400 

.0208 

.0107 

617,536 

3,600 

.0221 

.0117 

546,288 

8,800 

Ultimate  strength. 
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Marks,  D-lll. 

Composition:  Germania  Portland  cement,  1;  sand,  0;  broken  stone,  * 

Age,  6  months. 

Weight  per  cubic  foot,  149.63  pounds. 

Sectional  area,  145.44  square  inches. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 
14,544 
29,088 
43,632 
58,176 
72,720 
87,264 
101,808 
116,352 
130.896 
145,440 
174, 528 
203.616 
232.704 
261,792 
290,880 
319,968 
349,056 
378,144 
407,232 
436,320 
465.408 
494.496 
523.584 
552,672 
581, 760 
610,848 
639,936 
669,024 
724,000 


Per  square 
inch. 


Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1.000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

8,200 

8,400 

3,600 

3,800 

4,000 

4,200 

4,400 

4,600 

4,978 


In  gauged  length. 


Compres-  I        r^. 
slon.      j        ^'• 


Inch. 

0. 
.0002 
.OOM 
.0006 
.0007 
•0009 
.0011 
.0012 
.0014 
.0017 
.0021 
.0026 
.0082 
.0038 
.0043 
.0050 
.0059 
.0067 
.0078 
.008(1 
.0101 
.0109 
.0124 
.0137 
.0150 
.0171 
.0189 
.0222 


Remarks. 


Initial  load. 


E  -•'  3,461,000  pounds  per  square  inch. 
E  ^  2,381,000  pounds  per  square  inch. 


Inch. 

0. 

0. 

.0001     I 

.0001 

.0002 

.  0002    \  R.-^  3,571,000  pounds  jier  squart)  inch. 

.0003    ' 

•  0003    , 

.0008 

.0004 

.0004 

.ooas 

.0007 

.0008 

.0009 

.0010    I 

.0011     ' 

.0013    , 

.0017 

.0020 

.0027 

.0030 

.0086 

.0(M2 

.0048 

.0067 

.0069 

.0084 


Firet  crack. 


Ultimate  strength. 


Marks,  D-59. 

Composition:  Germania  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  7  days. 


Weight  per  cubic  foot,  149.02  pounds. 
Sectional  area,  145.30  square  inches. 
Gauged  length,  5". 


Applied  load. 

In  gauged  length. 

Remarks. 

Total. 

Per  8(1  uare 
inch. 

Compres- 
sion. 

Set. 

J'ounds. 

14,530 

29,060 

43,590 

58,120 

72,650 

87,180 

101, 710 

116,240 

130.770 

145,300 

174,360 

203,420 

232,480 

261,.'>40 

290,600 

319.660 

3-18, 768 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

Inch. 

0. 

.0001 
.OOM 
.0006 
.0010 
.0013 
.0017 
.0022 
.0028 
.0033 
.0045 
.0061 
.0079 
.0106 
.0130 
.0161 

Iwh. 

0. 

0. 

0. 

0. 
.0001 
.0003 
.0005 
.0007 
.0010 
.0012 
.0018 
.0028 
.0038 
.0054 
.00?2 
.0095 

Initial  load. 

E  -»  2,500,000  pounds  per  square  inch. 

E  =*  2,148,000  pounds  per  square  inch. 

"E  « 1,351,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 
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Marks,  D-64. 

Composition:  Germania  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  1  month. 

Weight  per  cubit  foot,  149.64  pounds. 

Sectional  area,  144.82  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 
Inch. 

Pounds. 

Pounds. 

Inch. 

14,482 

100 

0. 

0. 

Initial  load. 

28,964 

200 

.0001 

0. 

43,446 

300 

.0001 

0. 

57,928 

400 

.0002 

0. 

72,410 

500 

.0002 

0. 

86,892 

600 

.0004 

0. 

101,374 

700 

.0005 

.0001 

115,856 

800 

.0006 

.0001 

130,338 

900 

.0007 

.0001 

144,820 

1,000 

.0007 

.0000 

] 

173,784 

1,200 

.0008 

-.0005 

1  MicronieUT  out  <»f  order. 

202,748 

1,400 

.0010 

-.0007 

f 

231,712 

1,(K)0 

J        .0011 
t       .OWl 

-.0010 

j  Micrometer  readjuste*!. 

.0003 

Second  loading. 

260,676 

1,800 

.OOM 

.0009 

289,640 

2,000 

.0072 

.0020 

318,604 

2,200 

.00»t 

.0033 

347,568 

2,400 

.0120 

.0050 

376,532 

2.600 

.0160 

.0075 

First  cractf. 

406, 496 

2,800 

.0215 

.0112 

424,800 

2,933 

Ultimate  .strength. 

Marks,  p-63. 

Composition:  Germania  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  3  months. 

Weiffht  per  cubic  foot,  149.91  pounds. 

Sectional  area,  143.16  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
incli. 

Compres- 
sion. 

Inch. 

Inch. 

Pounds. 

Pounds. 

14,316 

100 

0. 

0. 

28,632 

200 

.0001 

0. 

42,948 

800 

.0002 

0. 

67,264 

400 

.0003 

0. 

71,580 

500 

.0005 

0. 

85,896 

600 

.0007 

0. 

100,212 

700 

.0008 

0. 

114,528 

800 

.0011 

0. 

128,844 

900 

.0013 

.0001 

143,160 

1,000 

.0015 

.0001 

171,792 

1,200 

.0021 

.0003 

200,424 

1,400 

.0027 

.0006 

229,056 

1,600 

.0036 

.0010 

257,688 

1,800 

.0W5 

.0014 

286,320 

2,000 

.0058 

.0018 

314,952 

2,200 

.0062 

.0022 

343,584 

2,400 

.0071 

.0026 

870,000 
372,216 

2,600 

.6683 

.6633 

400,848 

2,800 

.0092 

.0087 

429,480 

8,000 

.0108 

.0046 

452,000 

8,157 

RemarkK. 


Initial  load. 

E  =  3,571,000  i)oundM  jht  square  inch. 

E  =  3,214,000  i)onnd«  jkt  Miuarc  inch. 
E  =  2,381,000  pounds  iier  square  inch. 

First  crack. 
Ultimate  strength. 
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Marks,  D-96. 

Composition:  Germania  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  6  months. 

Weight  per  cubic  foot,  148.74  pounds. 

Sectional  area,  141.72  square  inches. 

Gauged  length,  6". 


Applied  load«. 

In  gauged  length. 

Remarks. 

Total. 

Per  miuiro 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

1      14,172 

28,844 

42,616 

56,688 

70,860 

85,032 

99,204 

1    113,376 

127,548 

1     141,720 

,     170,064 

198,408 

226,752 

255,096 

283,440 

311,7*1 

340,128 

368,472 

390,000 

396,816 

425,160 

469,000 

Pounds. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

Inch. 

0. 

.0001 
.0002 
.0004 
.0006 
.0008 
.0009 
.0012 
.0014 
.0016 
.0022 
.0029 
.0040 
.0045 
.0059 
.0072 
.0064 
.0109 

Inch, 

0. 

0. 

0. 

0. 
.0001 
.0002 
.0002 
.0003 
.0003 
.0004 
.0006 
.0008 
,0013 
.0016 
.0020 
.0026 
.0035 
•    .0(M9 

IniUal  load. 

£=4,167,000  pounds  per  square  inch. 

E^3,760,000  i)oundH  per  square  Inch. 
E- 1,852,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 



2,800 
3,000 
3,309 

.0137 
.0170 

.0066 
.0089 

Marks,  D-ll. 

Composition:  Germania  Portland  cement,  1;  sand,  3;  broken  stone,  6. 


Age,  7  days. 

Weight  per 

Sectional  area,  143.15  square  inches. 


cubic  foot,  146.74  pounds, 
•ea,  143.^^  '     ' 

Gauged  length,  5". 


In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

4 

14.315 

100 

0. 

0. 

Initial  load. 

28,6:?0 

200 

,0001 

0. 

42.945 

300 

.0005 

.0001 

57,260 

400 

.0009 

.0001 

71,.S75 

500 

.0013 

.0006 

85,890 

600 

.0020 

.0009 

E  -2,273.000  pounds  per  square  inch. 

100,205 

700 

.0030 

.0015 

114,.->20 

800 

.0012 

.0023 

128,  H35 

900 

.0058 

.0035 

143. 150 

1,000 

.0077 

.0049 

E= 1,607,000  pounds  per  square  inch, 

171,780 

1,200 

.0113 

.0076 

198,400 

1,386 

UltimaUs  strength. 
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Marks,  p~19. 

Composition:  Germania  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  1  month. 

Weight  per  cubic  foot,  148.30  pounds. 

Sectional  area,  143.99  square  inches. 

Grauged  length,  5. 


Applied  loads. 

In  gauged  length. 

Remarks. 

ToUl. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14.399 

100 

0. 

0. 

Initial  load. 

28.798 

200 

0. 

43. 197 

800 

.0006 

.0001 

67.596 

400 

.0009 

.0002 

71,996 

500 

.0013 

.0002 

86,394 

600 

.0016 

.0005 

E =2,273,000  pounds  per  square  inch. 

100.793 

700 

.0021 

.0006 

115.192 

800 

.0026 

.0009 

129.591 

900 

.0033 

.0011 

143,990 

1,000 

.0039 

.0015 

E=l,875,000  pounds  per  square  inch. 

172,788 

1,200 

.0052 

.0021 

201,586 

1,400 

.0069 

.0031 

230,384 

1,600 

.0068 

.0043 

£=1,219,000  pounds  per  square  inch. 

269,182 

1,800 

.0126 

.0070 

287,980 

2,000 

.0166 

.0101 

290,000 

First  crack. 

316, 778 

2,200 

.6'226 

.0144 

345,576 

2,400 

.0311 

.0216 

350,100 

2,431 

Ultimate  strength. 



Marks,  D-17. 

Composition:  Germania  Portland  cement,  1 ;  sand,  3;  broken  stone,  6. 

Aee,  3  months. 

Weight  per  cubic  foot,  160.49  pounds. 

Sectional  area,  144.12  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,412 

100 

0. 

0. 

IniUal  load. 

28,824 

200 

.0001 

0. 

43,236 

300 

.0003 

0. 

67,648 

400 

.0006 

.0001 

72,060 

600 

.0008 

.0001 

86,472 

600 

.0011 

.0002 

£=2,778,000  pounds  per  square  inch. 

100,884 

700 

.0013 

.0003 

116,296 

800 

.0017 

.0006 

129.708 

900 

.0020 

.0006 

144,120 

1,000 

.0024 

.0008 

E=»2,812,000  pounds  per  square  inch. 

172.944 

1,200 

.0032 

.0011 

201.768 

1,400 

.0041 

.0016 

230.692 

1,600 

.0061 

.0022 

E=> 2,083,000  pounds  per  square  inch. 

259.416 

1,800 

.0068 

.0029 

288.240 

2.000 

.0077 

.0037 

317.064 

2,200 

.0092 

.0046 

First  crack. 

846,888 

2,400 

.0118 

.0060 

874,712 

2,600 

.0137 

.0079 

382,000 

2,661 

Ultimate  strength. 

H.  Doc.  300- 


■49 
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Marks,  D-8. 

Composition:  Gennania  Portland  cement,  1;  sand,  3;  broken  stone,  i 

Age,  6  months. 

Weight  per  cubic  foot,  148.53  pounds. 

Sectional  area,  146.01  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,601 

100 

0. 

0. 

Initial  load. 

29,202 

200 

.0001 

0. 

43,803 

300 

.0002 

0. 

58,404 

400 

.0004 

0. 

73,005 

500 

.0006 

0. 

87,606 

600 

.0009 

.0001 

E»3,126,000  pounds  per  square  inch. 

102,207 

700 

.0011 

116,808 

800 

.0014 

.0003 

131,409 

900 

.0017 

.0004 

146,010 

1,000 

.0020 

.0006 

E-8,000,000  pounds  per  square  inch. 

175,212 

1,200 

.0027 

.0007 

204,414 

1,400 

.0084 

.0010 

233,616 

1,600 

.0043 

.0014 

B-1,852,000  pounds  per  square  Inch. 

262,818 

1,800 

.0056 

.0020 

292,020 

2,000 

.0070 

.0028 

321,222 

2,200 

.0089 

.0039 

350,424 

2,400 

.0110 

.0052 

379,626 

2,600 

.0139 

.0074 

408,828 

2,800 

.0175 

.0098 

130,000 

First  crack. 

438,030 

3,000 

.0229 

.0140 

-UW,  200 

3,207 

Ultimate  strength. 

Marks,  D-36. 

Composition:  Germania  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  7  days. 

S^tional  area,  145.56  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set 

Pounds. 
14,556 
29,112 
43,668 
58,224 
72.780 
87,336 

109,700 

Pounds. 
100 
200 
800 
400 
600 
600 
764 

Inch. 

0. 

.0016 
.0043 
.0087 
.0140 
.0218 

Inch. 

0. 

.0011 
.0032 
.0068 
.0111 
.0176 

Initial  load. 

First  crack. 
Ultimate  strength. 
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Marks,  IV-31. 

Composition :  Germania  Portland  cement,  1 ;  sand,  6 ;  broken  stone,  12. 

Age,  1  month. 

Sectional  area,  144.59  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

PerBQtutre 
Inch. 

Compreft- 
don. 

Set 

14,469 
28,918 
43,877 
67,886 
72,296 
86,764 
101,213 
116,672 
130,131 
144,890 
167,300 

PoundB. 
100 
200 
800 
400 
600 
600 
700 
800 
900 
1,000 
1,068 

Inch, 

0. 

.0007 
.0016 
.0027 
.0040 
.0068 
.0081 
.0106 
.0141 
.0187 
.0287 

Indk. 
0. 
.0008 

.0009 
.0016 
.0026 
.0032 
.0062 
.0071 
.0100 
.0134 

Initial  load. 

£=961,000  pounds  per  square  Inch. 

First  crack. 
Ultimate  strength. 

Marks,  D-25. 

Composition:  Germania  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  3  months. 

Sectional  area,  142.67  square  inches. 

Gauged  length,  6". 


Applied  loads. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Poundi. 

Pounds. 

Inch. 

Inch. 

14,267 

100 

0. 

0. 

Initial  load. 

28,684 

200 

.0002 

.0001 

42,801 

800 

.0007 

.0002 

67,068 

400 

.0012 

.0004 

71,386 

500 

.0017 

.0007 

86,602 

600 

.0023 

.0011 

E»2,0e3,0OO  pounds  per  square  inch. 

99,869 

700 

.0081 

.0016 

114,136 

800 

.0039 

.0019 

128,403 

900 

.0046 

.0024 

142,670 

1,000 

.0066 

.0028 

E-1, 667,000  pounds  per  square  inch. 

171, 20i 

1,200 

.0077 

.0040 

182,000 

1,276 

Ultimate  strength. 
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Marks,  0-40. 

Composition:  Germania  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  6  months. 

Sectional  area,  141.60  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
100 
200 
300 
400 
500 
600 
700 
800 
900 
1,000 

Compres- 
sion. 

Set. 

Pounds. 

14,160 

28,320 

42,480 

66,640 

70,800 

84,960 

99,120 

118,280 

127,440 

141,600 

142,000 

165,300 

Inch. 

0. 
.0005 
.0012 
.0020 
.0029 
.0098 
.0050 
.0065 
.0083 
.0102 

Inch. 

0. 

.0002 
.0007 
.0012 
.0018 
.0024 
.0032 
.0044 
.0056 
.0069 

Initial  load. 

E= 1,786,000  pounds  per  square  inch. 

E»l,364,000  pounds  per  Hquarc  inch. 
First  crack. 
Ultimate  strength. 

1,097 

Marks,  E>-73. 

Composition:  Alsen's  Portland  cement,  1;  sand,  0;  broken  stone,  2. 

Age,  10  days. 

Weight  per  cubic  foot,  147.83  pounds. 

Sectional  area,  143.64  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,364 

100 

0. 

0. 

Initial  load. 

28,728 

200 

.0001 

0. 

43,092 

300 

.0008 

0. 

67,456 

400 

.0006 

.0001 

71,820 

500 

.0009 

.0002 

86,184 

600 

.0012 

.0002 

E =2,600,000  pounds  per  square  inch. 

100,548 

700 

.0015 

.0003 

114,912 

800 

.0018 

.0005 

129,276 

900 

.0022 

.0006 

143,640 

1.000 

.0026 

.0007 

£■=2,368,000  pounds  per  square  inch. 

172,368 

1,200 

.0035 

.0011 

201,096 

1,400 

.0045 

.0015 

229,824 

1.600 

.0057 

.0022 

E— 1,515,000  pounds  per  square  inch. 

258,552 

1,800 

.0072 

.0029 

287,280 

2,000 

.0090 

.0038 

816,008 

2,200 

.0111 

.0051 

840.000 
344,736 

First  crack. 

2,400 

.0137 

.0070 

873,464 

2,600 

.0166 

.0091 

402,192 

2,800 

.0195 

.0113 

480,920 

8,000 

.0243 

.0150 

471,000 

3,279 

Ultimate  strength. 

OONOBETE   AND  MOBTAB  TESTS, 


Marks,  E-88. 

Composition:  Alsen's  Portland  cement,  1;  sand,  ( 

Affe,  1  month. 

Weight  per  cubic  foot,  148.08  pounds. 

Sectional  area,  144.00  square  inches. 

Gauged  length,  5". 


AppUed  loads. 

In  ganged  length. 

Renu 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds. 

Ptmnda, 

Inch, 

Inch. 

14,400 

100 

0. 

0. 

Initialload. 

28,800 

200 

.0002 

0. 

43,200 

300 

.0006 

.0001 

67,600 

400 

.0007 

.0001 

72,000 

600 

.0010 

.0002 

86,400 

600 

.0013 

.0002 

E»2,273,000  pounds  per  i 

100,800 

700 

.0017 

.0004 

115,200 

800 

.0022 

.0006 

129,600 

goo 

.0026 

.0006 

144,000 

1,000 

.0032 

.0009 

£»1,966,000  pounds  per  e 

172,800 

1,200 

.0048 

.0013 

201,600 

1,400 

.0068 

.0017 

230,400 

1,600 

.0063 

.0021 

£=1,429,000  pounds  per  e 

269,200 

1,800 

.0077 

.0028 

288,000 

2,000 

.0098 

.0085 

316,800 

2,200 

.0111 

.0041 

346,600 

2,400 

.0181 

.0066 

874,400 

2,600 

.0160 

.0069 

First  crack. 

406,200 

2,800 

.0186 

.0091 

432,000 

8,000 

.0262 

.0160 

492,500 

3,420 

Ultimate  strength. 

Marks,  E-85. 

Composition:  Alsen's  Portland  cement,  1;  sand,  C 

Acre,  3  months. 


,.  eight  per  cubic  foot,  150.52  pounds. 
Sectional  area,  143.03  sauare  inches. 
Gauged  length,  6". 


AppUed  loads. 

In  gauged  length. 

Remf 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,303 

100 

0. 

0. 

Initial  load. 

28,606 

200 

.0001 

0. 

42,909 

300 

.0004 

.0001 

57,212 

400 

.0008 

.0002 

71,615 

500 

.0011 

.0003 

85,818 

600 

.0014 

.0003 

E=2,278,000  pounds  per  i 

100,121 

700 

.0017 

.0004 

114,424 

800 

.0020 

.0006 

128,727 

900 

.0024 

.0007 

143,030 

1,000 

.0028 

.0008 

E*(2,26O,000  pounds  per  e 

171,636 

1,200 

.0035 

.0009 

200,242 

1,400 

.0041 

.0010 

228,848 

1,600 

.0047 

.0012 

"£= 1,615,000  pounds  per  e 

257,454 

1,800 

.0069 

.0014 

286,060 

2,000 

.0073 

.0020 

314,666 

2,200 

.0093 

.0080 

First  crack. 

343,272 

2,400 

.0119 

.0043 

371,878 

2,600 

.0160 

.0069 

400,484 

2,800 

.0190 

.0082 

429,090 

3,000 

.0276 

.0140 

449,700 

3,144 

Ultimate  strength. 
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Marks,  E-112. 

Composition:  Alsen^s  Portland  cement,  1;  sand,  0;  broken  stone,  2. 

Age,  6  months. 

Weight  per  cubic  foot,  147.13  pounds. 

Sectional  area,  144.60  square  inches. 

Gauged  length,  6". 


Applied  loads. 

Ingaoge 

d  length. 

Remarks. 

Total. 

Peraqiiare 
inch. 

Compres- 
sion. 

Set 

Founds. 

Pounds. 

Inch. 

Inch. 

14,460 

100 

0. 

0. 

Initial  load. 

28,920 

200 

.0002 

.0001 

43,380 

300 

.0004 

.0001 

57,840 

400 

.0006 

.0002 

72,300 

500 

.0008 

.0002 

86,760 

600 

.0010 

.0003 

£=3.571,000  pounds  per  square  inch. 

101.220 

700 

.0012 

.0003 

115,680 

800 

.0016 

.0004 

130,140 

900 

.0017 

.0005 

^a^^ 

1,000 

.0020 

.0006 

£=3,214,000  pounds  per  square  inch. 

178,620 

1,200 

.0025 

.0007 

202,440 

1,400 

.0031 

.0008 

231,360 

1,600 

.0037 

.0010 

r  E =2,273,000  pounds  per  square  inch. 

260,280 

1.800 

.0042 

.0011 

289,200 

2,000 

.0048 

.0012 

318,120 

2,200 

.0063 

.0013 

347,040 

2,400 

.0059 

.0014 

876,960 

2,600 

.0065 

.0015 

404,880 

2,800 

.0072 

.0017 

488,800 

3,000 

.0079 

.0019 

435,000 

First  crack. 

462,720 

3;266" 

.'6688" 

.'6622" 

491,640 

3,400 

.0096 

.0027 

520,660 

3,600 

.0110 

.0033 

549,480 

8,800 

.0124 

.0041 

578,400 

4.000 

.0138 

.(XA9 

607,320 

4.200 

.0158 

.0064 

686.240 

4,400 

.0178 

.0078 

665,160 

4,600 

.0202 

.0093 

694,080 

4,800 

.0238 

.0120 

775,000 

6,360 

Ultimate  strength. 

Marks,  E-49. 

Composition:  Alsen's  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  10  days. 

Weight  per  cubic  foot,  147.93  pounds. 

Sectional  area,  144  square  inches. 

Gtiuged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 

Set. 

Pounds. 
14,400 
28,800 
43,200 
57,600 
72,000 
86,400 
100,800 
115.200 
129,600 
144,000 
172,800 
201,600 
230.400 
251>,-J00 
268,100 

Pounds. 

100 

200 

800 

400 

600 

600 

700 

.800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

1,862 

Ineh. 

0. 
.0001 
.0004 
.0007 
.0011 
.0014 
.0018 
.0024 
.0031 
.0038 
.0066 
.0086 
.0127 
.0214 

Inch. 

0. 

0. 
.0001 
.0001 
.0002 
.0004 
.0006 
.0010 
.0013 
.0017 
.0030 

.oasi 

.0084 
.0156 

Initial  load. 

E  B  2,500,000  pounds  per  square  inch. 
£  =  2,148,000  pounds  per  nquare  inch. 

Ultimate  strength. 

Concrete  and  mobtar  tests. 
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Marks,  E-67. 

Composition:  Alsen's  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  1  montti. 

Weight  per  cubic  foot,  146.28  pounds. 

Sectional  area,  143.52  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

- 

Remarks. 

Total. 

Per  square 
inen. 

Pounds. 

Compres- 
sion. 

Set. 

Pounds. 

Inch. 

Inch. 

14,362 

100 

0. 

0. 

Initial  load. 

28,704 

200 

.0001 

0. 

43,066 

300 

.0004 

0. 

67,408 

400 

.0006 

.0001 

71,760 

600 

.0008 

.0001 

86,112 

600 

.0011 

.0002 

E=2,778,000  pounds  per  square  inch. 

100,464 

700 

.0013 

.0003 

114,816 

800 

.0017 

.0004 

129,168 

900 

.0020 

.0006 

143.520 

1,000 

.0024 

.0007 

E=2,647,000  pounds  per  square  Inch. 

172,224 

1,200 

.0032 

.0010 

200,928 

1,400 

.0044 

.0016 

229.632 

1,600 

.0067 

.0023 

E=l,471,000  pounds  per  square  Inch. 

268,336 

1,800 

.0080 

.0037 

287,040 

2,000 

.0106 

.0054 

315,744 

2,200 

.0161 

.0089 

First  crack. 

340,600 

2,378 

Ultimate  strength. 

Marks,  E-66. 

Composition:  Alsen's  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  3  months. 

Weight  per  cubic  foot,  150.01  pounds. 

Sectional  area,  143.04  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Pounds. 
14,304 
28,608 
42,912 
67,216 
71,620 
86,824 
100,128 
114,432 
128,736 
143,040 
171,648 
200,266 
228,864 
267,472 
286,080 
814,688 
343,296 
371,904 

Pounds. 

100 

200 

300 

400 

600 

MX) 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,000 

Inches. 
0. 
.0002 
.0004 
.0006 
.0009 
.0012 
.0014 
.0017 
.0020 
.0024 
.0033 
.0042 
.0068 
.00?2 
.0098 
.0122 
.0164 
.0249 

Inches. 

0. 

0, 

.0001 
.0001 
.0001 
.0003 
.0004 
.0004 
.0006 
.0006 
.0010 
.0013 
.0023 
.0028 
.0039 
.0058 
.0086 
.0148 

Initial  load. 

E=2,778,000  pounds  per  square  Inch. 

E=2,600,000  pounds  per  square  inch. 
E=»l,889,000  pounds  per  square  inch. 

First  crack, 
tntimate  strength. 
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Marks,  E-94. 

Composition:  Alsen's  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  6  months. 

Weight  per  cubic  foot,  147.97  pounds. 

Sectional  area,  142.32  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

P(mnd8. 

Pounds. 

Inch, 

Inch. 

14,282 

100 

0. 

0. 

Initial  load. 

28,464 

200 

.0002 

.0001 

42,696 

300 

.0003 

.0001 

56,928 

400 

.0005 

.0002 

71,160 

500 

.0007 

.0002 

85,392 

600 

.0009 

.0003 

E  =4,167,000  pounds  per  square  inch. 

99.624 

700 

.0010 

.0003 

113,866 

800 

.0012 

.0001 

128,088 

900 

.0014 

.0004 

142, 320 

1,000 

.0016 

.0005 

£=4,091,000  pounds  per  square  inch. 

170. 784 

1,200 

.0021 

.0006 

199,248 

1,400 

.0026 

.0007 

227,712 

1,600 

.0031 

.0009 

£=2,631,000  pounds  per  square  inch. 

256. 176 

1,800 

.0037 

.0011 

284,640 

2,000 

.0043 

.0013 

813,104 

2,200 

.0051 

.0017 

341,568 

2,400 

.0060 

.0020 

870,032 

2,600 

.0070 

.0024 

898,496 

2,800 

.0084 

.0031 

426,960 

8,000 

.0099 

.0089 

428,000 

First  crack. 

455, 424 

3,200 

.oils 

.6650 

483,888 

8,400 

.0138 

.0062 

512,352 

8,600 

.0167 

.0080 

540,816 

8,800 

.0282 

.0157 

Ultimate  Btrength. 

Marks,  E-5. 

Composition:  Alsen's  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  10  days. 

Weight  per  cubic  foot,  148.28  pounds. 

Sectional  area,  143.76  square  inches. 

Gauged  length,  5". 


Applied  loadM. 

In  gauge 

d  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,375 

100 

0. 

0. 

Initial  load. 

28, 750 

200 

.0001 

0. 

43, 125 

300 

.(M)03 

0. 

57,500 

400 

.0007 

.0001 

71,875 

500 

.0013 

.0008 

86,2.50 

GOO 

.0022 

.0007 

E=»l,667,000  pounds  p<»r  .square  inch. 

100,625 

700 

.0033 

.0014 

115,000 

800 

.0046 

.0023 

129, 375 

900 

.0060 

.0033 

143, 750 

1,000 

.0076 

.0045 

£=1,462,000  pounds  per  square  inch. 

172, 500 

1.200 

.0110 

.0068 

201,260 

1,400 

.0153 

.0103 

First  crack. 

230,000 

1,600 

.0207 

.0146 

253,400 

1,763 

Ultimate  strength. 

CONCRETE    AND   MOBTAB   TESTS. 
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Marks,  E^19. 

C!ompositioD:  Alsen's  Portland  cement,  1;  sand,  8;  broken  stone,  6. 

Age,  1  month. 


eight  per  cubic  foot,  149.62  pounds. 
Sectional  area,  141.72  square  inches. 
Grauged  length,  5". 


AppUed  loads. 

In  ganged  length. 

Remarks. 

Total. 

Persquaie 
inch. 

Compres- 
sion. 

Set 

Founds. 
14,172 
28,344 
42,516 
66,688 
70,860 
85,032 
99,204 
113,376 
127,548 
141,720 
170,064 
198,408 
226,752 
240,000 
255,096 
283,440 
304,100 

Pounds. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1.400 

1,600 

Inch. 
0, 

.0002 
.0006 
.0066 
.0011 
.0015 
.0020 
.0026 
.0038 
.0041 
.0061 
.0085 
.0118 


Inch. 

0. 

0. 

.0001 
.0001 
.0002 
.0001 
.0007 
.0010 
.0012 
.0017 
.0080 
.0044 
.0064 

Initial  load. 

Ei>2,273,000  pounds  pc^r  nquare  Inch. 

£—1,876,000  poundJi  per  m)uare  inch. 

First  crack. 
Ultimate  strength. 

1,800 
2,000 
2,146 

.014i 
.0176 

.0083 
.0109 

Marks,  E-15. 

Composition:  Alsen's  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  3  months. 

Weight  per  cubic  foot,  149.14  pounds. 

Sectional  area,  144.71  square  inches. 

Gauged  length,  6". 


Applie 

d  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Pounds. 

Compres- 
sion. 

Inch. 

Set 

Pounds. 

Inch. 

14,471 

100 

0- 

0. 

Initial  load. 

28,942 

200 

.0001 

0. 

43,413 

300 

.0004 

0. 

57,884 

400 

.0006 

.0001 

72,366 

600 

.0009 

.0001 

86,826 

600 

.0011 

.0002 

E=32,778,000  pounds  per  square  Inch. 

101,297 

700 

.0014 

.0003 

116,768 

800 

.0018 

.0006 

130,239 

900 

.0021 

.0006 

144,710 

1,000 

.0026 

.0007 

Ea2,500,000  pounds  per  square  inch. 

173,652 

1,200 

.0088 

.0010 

202,594 

1,400 

.0044 

.0015 

231,536 

1,600 

.0066 

.0021 

E= 1,667,000  pounds  per  square  inch. 

2t50,478 

1,800 

.0068 

.0027 

289,420 

2,000 

.0065 

.0037 

318,362 

2,200 

.0102 

.0048 

847,301 

2,400 

.0127 

.0064 

First  crack. 

376,246 

2,600 

.0171 

.0108 

381,000 

2,688    , 

Ultimate  strength. 

L 

'          1 

' 
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Marks,  E-22. 

Composition:  Alsen's  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

#fe,  6  months, 
eight  per  cubic  foot,  147.24  pounds. 
Sectional  area,  144.84  square  inches. 
Grauged  length,  5". 


Applied  loads. 

In  gauge 

d  length. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

Compres- 
sion. 

Inch. 

Set. 

J\mnds. 

Inch. 

14,4ai 

100 

0. 

0. 

Initial  load. 

28,968 

200 

.0001 

0. 

43,452 

300 

.0002 

0. 

57,986 

400 

.0004 

0. 

• 

72,420 

500 

.0006 

.0001 

86.904 

600 

.0008 

.0001 

E  =  3,571,000  poiindfl  per  square  Inch. 

101,388 

700 

.0010 

.0002 

116,872 

800 

.0012 

.0002 

130,%% 

900 

.0014 

.0003 

144,840 

1,000 

.0017 

.0004 

E= 3,461,000  pounds  per  square  inch. 

173,808 

1,200 

.0023 

.0006 

202,776 

1,400 

.0032 

.0010 

231,744 

1,600 

.0041 

.0013 

E  =  1,724,000  pounds  per  square  inch. 

260,712 

1,800 

.0053 

.0018 

289,680 

2,000 

.0067 

.0025 

318, 648 

2,200 

.0089 

.0037 

347,616 

2,400 

.0108 

.0047 

376.684 

2,600 

.0137 

.0067 

406,662 

2,800 

.0179 

.0097 

430,000 
434,520 

First  crack. 

3,000 

.0245 

.0145 

461,000 

3,183 

Ultimate  strength. 

Marks,  E-26. 

Composition:  Alsen's  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  10  days. 

Sectional  area,  143.99  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Pcmnds. 
100 
200 
800 
400 

Compres- 
sion. 

Set 

Pimnds. 
14,399 
28,798 
43,197 
57,696 
67,600 

Inch. 

0. 

.0021 
.0074 
.0138 

Inch. 

0. 
.0017 
.0061 
.0119 

IniUal  load. 

First  crack. 
Ultimate  strength. 

81,800 

m 
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Marks,  E-36. 

Composition:  Alsen's  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  1  month. 

Sectional  area,  144.24  square  inches. 

Ghiuged  length,  6". 


Applied  loads. 

In  gauged  length. 

Total. 

Persqiiare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch, 

14,424 

100 

0. 

0. 

Initial  load. 

28,848 

20O 

.0016 

.0012 

Defective  bearing  sorface,  doubtless  Influenc- 
ing micrometer  readings. 

48.272 

300 

.0029 

.0022 

67,696 

400 

.0089 

.0028 

72,120 

600 

.0046 

.0084 

86,644 

600 

.0068 

.0087 

E  a  1,662,000  pounds  per  square  inch. 

100,968 

700 

.0069 

.0041 

First  ciack. 

116,392 

800 

.0066 

.0044 

129,816 

900 

.0076 

.0048 

186,200 

944 

Ultimate  strength. 

Marks,  E-41. 

Composition:  Alsen's  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  3  months. 

Sectional  area,  143.39  square  inches. 

Gauged  length,  5". 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
14,889 
28,678 
48,017 
67,866 
71,696 
86,034 
100,873 
114,712 
129,061 
148,390 
167,729 
166,100 

Pmnds. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,100 

1,168 

Inch, 

0. 

.0006 
.0012 
.0020 
.0028 
.0040 
.0066 
.0071 
.0068 
.0116 
.0147 

Inch, 

0, 
.0002 
.0007 
.0011 
.0016 
.0024 
.0084 
.0044 
.0066 
.0077 
.0102 

Initial  load. 

£  =>  1,662,000  pounds  per  square  inch. 

E  *:«  1,164,000  pounds  per  square  inch. 
First  crack. 
Ultimate  strength. 
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Marks,  E  43. 

Composition:  Alsen's  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  6  months. 

Sectional  area,  143.64  square  inches. 

Grauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,364 

28,728 

48,092 

67,456 

71,820 

86,184 

100,648 

114,912 

129,276 

143,640 

172,868 

201,096 

204.000 

Pounds. 

100 

200 

800 

400 

800 

600 

700 

800 

900 

1,000 

1,200 

i;400 

1,420 

Inch. 

0. 

.0006 
.0011 
.0016 
.0021 
.0028 
.0087 
.0047 
.0060 
.0074 
.0116 
.0190 

Inch. 

0. 
.0002 
.0006 
.0008 
.0011 
.0014 
.0020 
.0026 
.0081 
.0043 
.0076 
.0131 

Initial  load. 

K  ■=  1,786,000  pounds  per  square  inch. 

E  =  1,462,000  pounds  i)er  square  inch. 

First  crack. 
Ultimate  strength. 
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Marks,  C  3. 

Composition:  Alpha  Portland  cement,  1;  sand,  0;  broken  stone, 

Aee,  6  months. 

Weight  per  cubic  foot,  149.26  pounds. 

Sectional  area,  100.80  square  inches. 

Grauged  length,  5". 


AppUed  loads. 

In  ganged  length. 

'^J^m^T\tu, 

Total. 

Perraiiare 
inch. 

Compres- 
sion. 

Set 

Pounds. 

Pounds. 

Inch, 

Inch. 

10,060 

100 

0. 

0. 

Initial  load. 

20,160 

200 

0. 

0. 

30,240 

800 

.0001 

0. 

40,320 

400 

.0008 

0. 

60,400 

600 

.0005 

0. 

60.480 

600 

.0006 

.0001 

£  -  5,000,000  pounds  per  square  inch. 

70,560 

700 

.0008 

.0001 

80,640 

800 

.0010 

.0001 

90,720 

900 

.0011 

.0001 

100,800 

1,000 

.0012 

.0001 

E  »  4,091,000  pounds  per  square  inch 

120,960 

1,200 

.0016 

.0002 

141,120 

1,400 

.0019 

.0008 

161,280 
181,440 

1,600 
1,800 

.0022 
.0026 

.0004 
.0005 

E  =»  8,846,000  pounds  per  square  inch. 

201,600 

2,000 

.0080 

.0006 

201,600 

2,000 

.0081 

Second  application  of  load,  which  was 

BUS- 

tained  one  hour. 

201,600 

2,000 

.0084 

.0010 

221,760 

2,200 

.0087 

.0011 

241,920 

2.400 

.0040 

.0011 

262.060 

2,600 

.0044 

.0011 

282,240 

2,800 

.0049 

.0012 

902,400 

8,000 

.0064 

.0015 

322,560 

3,200 

.0068 

.0015 

842,720 

8,400 

.0062 

.0016 

862,880 

3,600 

.0066 

.0018 

883,040 

3,800 

.0078 

.0021 

403,200 

4,000 

.0079 

.0023 

423,360 

4,200 

.0062 

.0025 

443,520 

4,400 

.0087 

.0026 

463,680 

4,600 

.0092 

.0029 

483.840 

4,800 

.0098 

.0080 

504,000 

5,000 

.0102 

.0081 

524,160 

6,200 

.0107 

.0032 

544,320 

5,400 

.0112 

.0034 

First  crack. 

664,480 

5,600 

.0119 

.0037 

584,640 

6,800 

.0122 

.0038 

604,800 

6,000 

.0128 

.0040 

624,960 

6,200 

.0132 

.0042 

646,120 

6,400 

.0186 

.0044 

665,280 

6,600 

.0140 

.0046 

685,440 

6,800 

.0146 

.0051 

706,600 

7,000 

.0180 

.0044 

717,000 

7,113 

Ultimate  strength. 
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CHEMICAL  ANALYSES  OF  PORTLAND  CEMENTS  USED  IN  WATER- 
TOWN  ARSENAL  CONCRETE. 


Cement 

SUica. 

Oxide  of 
iron. 

Alumina. 

Ume. 

Mjgno. 

Snlphor 
trioxlde. 

Manga- 
nous 
oxide. 

Carbon 
dioxide. 

Alpha 

Stir 

Standard 

Steel 

20.00 
21.78 
22.50 
81.02 
20.67 

2.80 

2.60 

2.60 

Trace 

10.87 
9.47 
11.98 
14.  fin 

58.66 
66.34 
51.44 
42.16 
57.31 

8.85 
3.61 
3.61 
4.05 

1.84 
1.91 
1.57 

0.40 
0.50 
0.82 

2.56 
8.94 
5.96 
4.81 
4.45 

Alaen 

2. 10          10. 90 

2.32            •2.»2 

H.  Doc.  300- 
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Mean  Compressive  Strength  of  Concrete  and  Mortar  Cubes. 

12-INCH  CUBES. 


Biand  of  cement. 


Age. 


ComposiUoD. 


Cement. 


Sand. 


Broken  stone. 


Mean 
strength 

per 
square 
inclL. 


Alpha  Portland  . 


Mos. 


Alpha  Portland. 


Alpha  Portland 

Alpha  Portland 

Alpha  Portland 

Alpha  Portland 

Alpha  Portland  — 

Alpha  Portland 

Steel  Portland 

Norton's  Rosendale 

Alpha  Portland 


Atlas  Portland 

Star  Portland , 

Steel  Portland 

Baylor's  Portland  . . . , 
Oermania  Portland . . 
Hoffman's  Rosendale 
Norton's  Rosendale . 
Alpha  Portland 

Alpha  Portland 


Alpha  Portland  . 


Alpha  Portland  . 


Alsen's  Portland  . 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
al 
a2 
ad 
a2 
2 
2 
2 
1 
2 
3. 
4 
5 
6 
7 
1 
1 
1 
1 
1 
1 
1 
al 


2— f  trap 

a-Ktrap 

5-|»trap 

fr-rtrap 

7— t^trap 

8-|"tiap 

d-l^trap 

2-li"trap 

8-li"trap 

4-lt^trap , 

5—1*"  trap 

6-14"  trap , 

7— li"trap , 

8-1*^  trap 

4-24»trap 

4-li^  to  3"  pebbles 

4-14»  to  24'M)ioken  brick 
6— 14"  to2i"  broken  brick, 
0. 


0 

0 

4—24"  trap  . 
4—24"  trap  . 


4—24"  trap  . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


-fi 


24"  trap. 
I"  trap. 

84"  trap. 
^  I"  trap. 


4— 24"  trap. 

6— 24"  trap. 

8— 24"  trap. 
10—24"  trap. 
12— 24"  trap. 

4—1^  trap.. 

6— 4"  trap.. 


8-4"  trap. 
1Q-I"trap. 
12-4"  trap. 

8-1"  trap. 


Ptmndt, 

2.20O 

2,149 

2,089 

1,651 

1,305 

1.028 

816 

1.768 

1,911 

2,165 

2,452 

2,124 

1,660 

1,332 

1.760 

3,206 

2,777 

2,207 

5,457 

4,199 

2,451 

2,998 

1.989 

277 

832 

4,871 

2,506 

1,812 

829 

484 

185 

118 

5,570 

5,045 

1.743 

3,979 

4,358 

741 

643 

5,806 

2,834 

2,809 

2,260 

2,441 

2,4U 

2,178 

1,672 

1,185 

796 

788 

2,294 

1,626 

1,025 

620 

513 

8,079 


aGianite  dust. 
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Marks,  2. 

Composition:  Alpha  Portland  cement,  1;  sand,  1. 

Water  used  in  mortar,  23.20  per  cent  of  cement. 

A^e,  4  months. 

Weight  per  cubic  foot,  135.8  pounds. 

Sectional  area,  145.32  square  inches. 

Ghbuged  len^,  5". 


In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set 

Pounda. 

JPoundB. 

Inch. 

14,632 

100 

0. 

0. 

Initial  load. 

29,064 

200 

.OOd 

0. 

43,596 

800 

.0008 

0. 

58,128 

400 

.0006 

.0001 

87,192 

600 

.0008 

.0001 

E=8,571,000  pounds  per  square  inch. 

116,256 

800 

.OOU 

.0001 

145,820 

1,000 

.0014 

.0002 

E=8,750,000  pounds  per  square  Inch. 

174,384 

1,200 

.0018 

.0002 

208,448 

1,400 

.0021 

.0002 

282,512 

1600 

.0025 

.0002 

:b=»8,125,000  pounds  per  square  inch. 

261,576 

1,800 

.0027 

.0001 

290,640 

2,000 

.0029 

.0001 

819,704 

2,200 

.0031 

.0001 

348,768 

2,400 

.0088 

.0001 

377,882 

2,600 

.0085 

.0001 

406,896 

2,800 

.0086 

.0001 

435,960 

8,000 

.0068 

.0001 

465,024 

8,200 

.0040 

0. 

494,088 

8,400 

.0048 

—.0001 

'    523,152 

8,600 

.0046 

—.0006 

552,216 

8,800 

.0060 

-.0012 

558,000 

8,889 

Ultimate  strength. 

Marks,  10. 

Composition:  Alpha  Portland  cement,  1;  sand,  2. 

Water  used  in  mortar,  27.64  per  cent  of  cement. 

A^e,  4  months. 

Weight  per  cubic  foot,  134.1  pounds. 

Sectional  area,  145.56  square  inches. 

Gktuged  lengtn,  5". 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Pounds. 

Povmds. 

Inch. 

Inch. 

14,566 

100 

0. 

0. 

Initial  load. 

29,112 

200 

.0001 

0. 

48,668 

800 

.0008 

0. 

68,224 

400 

.0006 

0. 

72,780 

600 

.0006 

0. 

87,336 

600 

.0008 

0. 

Ea8,126,000  pounds  per  square  inch. 

101,892 

700 

.0010 

0. 

116,448 

800 

.0012 

0. 

181,004 

900 

.0016 

0. 

IS'SS 

1,000 

.0018 

.0001 

Es2,647,000  pounds  per  square  inch. 

174,672 

1,200 

.0023 

.0001 

203,784 

1,400 

.0028 

.0001 

232,806 

1,600 

.0062 

.0001 

Ea2,881,000  pounds  per  square  inch. 

262,006 

1,800 

.0035  * 

.0001 

291,120 

2,000 

.0088 

0. 

820,232 

2,200 

.0040 

—  .0002 

849,344 

2,400 

.0060 

-  .0013 

851,000 

2,411 

Ultimate  strength. 
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Marks,  12. 

Composition:  Alpha  Portland  cement,  1;  sand,  3. 

Water  used  in  mortar,  37.07  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  133.9  pounds. 

Sectional  area,  144.96  square  inches. 

Gauged  length,  5". 


Appliedloads. 

In  ganged  length. 

Remarks. 

Total. 

Fersooare 

Compres- 
sion. 

Set 

PoundB, 

PtmtuU. 

Inch, 

Inch. 

14,496 

100 

0. 

0. 

Initial  load. 

28,992 

200 

.0002 

0. 

48,488 

800 

.0006 

0. 

57,964 

400 

.0010 

.0001 

72,480 

600 

.0018 

.0002 

86,976 

600 

.0017 

.0008 

E=>  1,786,000  pounds  per  square  inch. 

101,472 

700 

.0022 

.0006 

116,968 

800 

.0027 

.0006 

180,464 

900 

.0083 

.0007 

144,960 

1,000 

.0040 

.0009 

£^1,462,000  pounds  per  square  inch. 

173,962 

1,200 

.0066 

.0018 

202,944 

1,400 

.0081 

.0021 

281,966 

1,600 

.0117 

.0088 

268,600 

1,788 

Ultimate  strength. 

Marks,  19. 

Composition:  Alpha  Portland  cement,  1;  sand,  5. 

Water  used  in  mortar,  64.81  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  118.6  pounds. 

Sectional  area,  144.96  square  inches. 

Gauged  length,  5''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pminds. 
14,496 
28,992 
43,488 
67,984 
72,480 
82,100 

Poumds. 
100 
200 
800 
400 
600 
666 

Inch. 
0. 
.0006 

.0017 
.0080 
.0068 

Inch. 

0. 

.0008 
.0006 
.0011 
.0088 

Initial  load. 
Ultimate  strength. 

OOKOBETE   AND   MOBTAR   CUBES. 

Marks,  30. 

Composition:  Alpha  Portland  cement,  1;  sand,  6. 

Water  used  in  mortar,  60.78  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  118  pounds. 

Sectional  area,  144.96  square  inches. 

Gauged  length,  5". 
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Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

PeraqnaTe 
Inch. 

Compree- 
Blon. 

Bet 

Poundt. 
14,496 
21.744 
28,992 
88,100> 

Poundt. 
100 
160 
200 
228 

Inch, 
0. 
.0008 

.0022 
.0040 

Tneh. 

0. 
.0004 
.0011 

Initial  load. 
Ultimate  etrangth. 

Marks,  35. 

Composition:  Alpha  Portland  cement,  1;  sand,  7. 

Water  used  in  mortar,  66.84  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  111.6  pounds. 

Sectional  area,  144.60  square  inches. 

Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Total. 

Peraqnare 
inch. 

Compree- 
don. 

Set 

PoutuU. 
14,460 
7  280 
14,460 
21,200 

Poumdt. 
100 
50 
100 
147 

Inch, 
0. 

—.0007 
0. 
.0120 

Inch, 
0. 

Initial  load. 
Ultimate  strength. 
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Marks,  39. 

Composition:  Atlas  Portland  cement,  1;  sand,  1. 

Water  used  in  mortar,  28.57  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  142.0  pounds. 

Sectional  area,  145.20  square  mches. 

Gauged  length,  5". 


Applied  loflMls. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Oomprw- 
Bion. 

Set 

PoufuU. 

Anrnds. 

Inch. 

Inch, 

14,520 

100 

0. 

0. 

Initial  load. 

29,040 

200 

0. 

0. 

56,060 

400 

.0001 

0. 

87,120 

600 

.0004 

0. 

£=6,250,000  pounds  per  square  inch. 

116,160 

800 

.0006 

0. 

145,200 

1,000 

.0010 

0. 

B»4,fi00,000  pounds  per  square  Inch. 

174,240 

1,200 

.0012 

0. 

208,280 

1,400 

.0014 

0. 

282,320 

1,600 

.0017 

.0001 

^=8,846,000  pounds  per  square  inch. 

261,860 

1,800 

.0021 

.0001 

290,400 

2,000 

.0024 

.0001 

819,440 

2,200 

.0028 

.0002 

348,480 

2,400 

.0081 

.0008 

877,620 

2,600 

.0084 

.0008 

406,660 

2,800 

.0087 

.0004 

435,600 

3,000 

.0040 

.0004 

464,640 

3,200 

.0042 

.0005 

498.680 

3,400 

.0045 

.0005 

622,720 

8,600 

.0048 

.0006 

651.760 

3,800 

.0051 

.0006 

680,800 

4,000 

.0058 

.0007 

609,840 

4,200 

.0057 

.0007 

688,880 

4,400 

.0060 

.0007 

667,920 

4,600 

.0068 

.0007 

696,960 

4,800 

.0067 

.0006 

726,000 

6,000 

.0069 

.0007 

766,040 

5,200 

.0071 

.0007 

^X8t  crack. 

784,080 

5,400 

.0078 

.0006 

809,000 

5,572 

Cltimate  strength. 
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Marks,  43. 

Composition:  Star  Portland  cement,  1;  sand,  1. 

Water  used  in  mortar,  29.42  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  134.6  pounds. 

Sectional  area,  142.56  square  inches. 

Gauged  length,  6". 


Applied  loa<1a 

In  gauged  length. 

RemarkR. 

Total. 

PersqnaK 
inch. 

Compiet- 
aion. 

Set 

Pimndt. 

Poundt. 

Tneh. 

Inch. 

14,266 

100 

0. 

0. 

Initial  load. 

28.612 

aoo 

.0001 

0. 

67,024 

400 

.0004 

0. 

86,6S6 
114,048 
142.660 

600 

800 

1,000 

.0006 

.0010 
.0012 

0. 
0. 
0. 

£=>4,167,000  pounds  per  square  inch. 

£=3,760,000  pounds  per  square  Inch. 

171,072 

1.200 

.0016 

.0001 

199,684 

1.400 

.0019 

.0001 

228.096 

1,600 

.0022 

.0001 

E=8,883,000  pounds  per  square  inch. 

266.608 

1,800 

.0026 

.0001 

286,120 

2,000 

.0028 

.0001 

• 

813,632 

2.200 

.0081 

.0001 

842.144 

2,400 

.0036 

.0001 

370.666 

2.600 

.0080 

.0001 

899,168 

2,800 

.0042 

.0001 

427,680 

8,000 

.0046 

.0002 

466,192 

8,200 

.0060 

.0008 

484,704 

8,400 

.0066 

.0003 

613,216 

8,600 

.0061 

.0006 

641,728 

8,800 

.0067 

.0006 

670,240 

4,000 

.0072 

.0006 

696,752 

4,200 

.0080 

.0008 

627,264 

4,400 

.0087 

.0009 

666.776 

4,600 

.0096 

.0010 

684,288 

4.800 

.0106 

.0012 

712,800 

6,000 

.0114 

.0013 

741,312 

6.200 

.0128 

.0018 

769,824 

5,400 

.0146 

.0022 

i 

780,000 

6,471 

Ultimate  strength. 

1 
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Marks,  52. 

Composition:  Steel  Portland  cement,  1;  sand,  1. 

Water  used  in  mortar,  33.46  per  cent  of  cement 

Affe,  4  months. 

A\  eight  per  cubic  foot,  126.6  pounds. 

Sectional  area,  144.12  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  squre 
inch. 

Compres- 
sion. 

TncfL 

Set. 

Itmnds. 

Pounds. 

Inch. 

14,412 

100 

0. 

0. 

Initial  load. 

28,  »M 

200 

.0005 

0. 

43, '236 

300 

.0011 

.0002 

57,648 

400 

.0017 

.0004 

72.060 

500 

.0023 

.0007 

86.4?2 

600 

.0080 

.0009 

E» 1, 190,000  pounds  per  Hqiiare  inch. 

100.884 

700 

.0089 

.0013 

115.296 

800 

.0048 

.0017 

1     129,708 

900 

.0057 

.0022 

144,120 

1,000 

.0069 

.0028 

£»  1,096,000  pounds  per  square  inch. 

172,944 

1,200 

.0100 

.0048 

201,768 

1,400 

.0144 

.0080 

230,592 

1,600 

.0209 

.0134 

269,416 

1,800 

.0830 

.0235 

Ultimate  strength.    Cube  failed  upon  second  ap- 
plication of  this  load.                                            1 

1 

Marks,  57. 

Composition:  Saylor's  Portland  cement,  1;  sand,  1. 

Water  used  in  mortar,  28.18  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  136.1  pounds. 

Sectional  area,  144.84  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 
Inch. 

Pounds. 

Pounds. 

Inch. 

14,48>1 

100 

0. 

0. 

Initial  load. 

28,968 

200 

.0002 

0. 

57,986 

400 

.0006 

0. 

86,904 

600 

.0009 

.0001 

B-8,125,000  pounds  per  square  inch. 

115,872 

800 

.0018 

.0001 

144,840 

1,000 

.0017 

.0002 

E=-S,000,000  pounds  per  square  inch. 

178,808 

1,'200 

.0021 

.0002 

202,776 

1,400 

.0025 

.0002 

231,744 

1,600 

.0080 

.0008 

'E»2,600,000  pounds  per  square  inch. 

260,712 

1,800 

.0084 

.0004 

289,680 

2,000 

.0040 

.0005 

818,648 

2,200 

.0044 

.0006 

847,616 

2,400 

.0052 

.0008 

876,584 

2,600 

.0058 

.0010 

405,662 

2,800 

.0068 

.0012 

484,520 

8,000 

.0076 

.0014 

463,488 

8,200 

.0088 

.0019 

492,456 

8,400 

.0101 

.0023 

521,424 

8,600 

.0118 

.0032 

650,392 

8,800 

.0140 

.0043 

671,400 

3,945 

Ultimate  strength. 
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Marks,  62.    • 

Composition:  Geimania  Portland  cement,  1;  sand,  1. 

Water  used  in  mortar,  26.33  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  136.0  pounds. 

Sectional  area,  144.96  square  mches. 

Gauged  length,  5". 


Applied  Inadfi. 

In  gauged  length. 

Remarka. 

Total. 

Perwnuure 
inch. 

Compre0> 
8ion. 

Set. 

Pounds. 

Ptmnds. 

Inch. 

Inch, 

14,496 

100 

0. 

0, 

Initial  load.                                                            { 

28,992 

200 

.0002 

.0000 

43,488 

300 

.0004 

.0000 

67,984 

400 

.0006 

.0000 

72,480 

600 

.0009 

0. 

86,976 

600 

.0010 

0. 

£  =a  2,600,000  pounds  per  square  inch. 

101.472 

700 

.0018 

0. 

115,968 

800 

.0014 

0. 

180.464 

900 

.0017 

.0001 

144,960 

1,000 

.0019 

.0002 

£  s  2,647,000  pounds  per  square  inch. 

173,962 

1,200 

.0024 

.0002 

202,944 

1,400 

.0029 

.ooa) 

231,986 

1,600 

.0034 

.0004 

'£  =  2,500,000  pounds  per  square  inch. 

260,928 

1,800 

.0039 

.0006 

289,920 

2.000 

.0013 

.0006 

818,912 

2,200 

.0049 

.0006 

847,904 

2,400 

.0066 

.0009 

876,896 

2,600 

.0062 

.0011 

406,888 

2,800 

.0069 

.0014 

434,880 

8,000 

.0079 

.0018 

463.872 

8,200 

.0067 

.0020 

492,864 

8:400 

.0097 

.0023 

621,856 

8,600 

.0111 

.0081 

660,848 

8,800 

.0124 

.0087 

670,000 
679.840 

First  crack. 

4,666  ■ 

.'6i43" 

.ooie" 

601,000 

4,146 

.0184 

Ultixnate  strength. 

Marks,  67. 

Composition:  Hoffman's  Rosendale  cement,  1;  sand,  1. 

Water  used  in  mortar,  34.51  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  127.9  pounds. 

Sectional  area,  144.96  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  ganged  lengths. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Pound*. 
14,496 
28,992 
48,488 
67,984 
72,480 
86.976 
90,500 

Pounds, 
100 
200 
800 
400 
500 
600 
624 

Inch, 

0, 

.0012 
.0084 
.0069 
.0086 
.0099 

Inch. 
0, 
.0006 

.0028 
.0061 
.0068 

Initial  load. 

First  crack. 
Ultimate  strength. 
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Marks,  72. 

Composition:  Norton's  Rosendale  cement,  1;  sand,  1. 

Water  used  in  mortar,  37.31  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  124.1  pounds. 

Sectional  area,  144.60  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Persauare 
inch. 

Compres- 
sion. 

Set. 

PunintU. 
14,4fi0 
28.920 
43,880 
57,840 
62,000 
72,800 
82,100 

Pounds. 
100 
200 
800 
400 

Inch. 

0. 

.0019 
.0051 
.0112 

Inch, 

0. 

.0018 
.0085 
.0062 

Initial  load. 

First  crack. 
Ultimate  strength. 

500 
668 

.0082 

.0056 

Marks,  76. 

Composition:  Alpha  Portland  cement,  1;  granite  dust,  1. 

Water  used  in  mortar,  28.19  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  137.4  pounds. 

Sectional  area,  144.60  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14.460 

100 

0. 

0. 

Initial  load. 

28,920 

200 

.0002 

0. 

57,840 

400 

.0005 

.0001 

86.760 

600 

.0006 

.0001 

115,680 

800 

.0011 

.0001 

1 

144,600 

1,000 

.0018 

.0001 

E  =  8,760,000  pounds  per  square  Inch. 

178,620 

1,200 

.0016 

.0001 

202,440 

1,400 

.0019 

.0001 

281,360 

i;600 

.0022 

.0001 

"B  =  2,881,000  pounds  per  square  inch. 

260,280 

1,800 

.0024 

.0002 

289,200 

2,000 

.0027 

.0002 

818, 120 

2,200 

.0080 

.0002 

847,040 

2,400 

.0088 

.0002 

875,960 

2,600 

.0085 

.0002 

404,880 

2,800 

.0088 

.0008 

433,800 

8.000 

.0041 

.0008 

462,720 

8,200 

.0048 

.0004 

491.640 

8,400 

.0046 

.0004 

520.560 

8,600 

.0049 

.0004 

549,480 

8.800 

.0052 

.0006 

678,400 

4.000 

.0056 

.0005 

607,320 

4,200 

.0060 

.0006 

686,240 

4,400 

.0064 

.0007 

665,160 

4,600 

.0069 

.0007 

694,060 

4.800 

.0074 

.0006 

750,600 

5,190 

Ultimate  strength. 
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Marks,  88. 

Composition:  Alsen^s  Portland  cement,  1;  sand,  1;  f"  trap  rock,  3. 

Water  used  in  mortar,  38.12  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  150.4  poimds. 

Sectional  area,  144.72  square  inches. 

Gauged  length,  5". 


AppUed  loads. 

In  gauged  length. 

Renuurkfl. 

1 

Toua. 

PersQuare 
Inch. 

Comprai- 
slon. 

Set. 

Pounds. 
14,472 
28,944 
48,416 
&7,888 
72,860 
86,882 
101,304 
115,776 
130,248 
144,720 
178,664 
202,608 
281,662 
260,496 
289,440 
818.384 
847.328 
376,272 
405,216 
440,000 

Pounds. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,040 

Inch. 

0. 

.0001 
.0008 
.0006 
.0006 
.0011 
.0018 
.0015 
.0019 
.0022 
.0030 
.0088 
.0046 
.0060 
.0076 
.0101 
.0186 
.0177 
.0232 

Inch, 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0002 
.0008 
.0006 
.0006 
.0006 
.0011 
.0014 
.0019 
.0028 
.0041 
.0065 
.0091 
.0131 

InlUal  load. 

1 
£=■2,600,000  pounds  per  squnre  Inch. 

Es2,812,000  pounds  per  square  inch. 

'E»l,662,000  pounds  per  square  inch. 

i 

Piret  ciBck. 
Ultimate  strength. 

Marks,  94. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  2i"  and  |"  trap 
rock,  2. 
Water  used  in  mortar,  42.86  per  cent  of  cement. 
Age,  4  months. 

Weight  per  cubic  foot,  145.6  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Toua. 

Per  square 
inch. 

Comprea- 
sion. 

Set. 

Pounds. 
14,436 
28,872 
48,306 
67,744 
72,180 
86,616 
101,062 
116,488 
129,924 
144,360 
178,280 
202,104 
280,976 
269,848 
288,720 
317,602 
846,464 
872,000 
875»886 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

Inch. 

0. 

.0002 
.0004 
.0007 
.0009 
.0011 
•0018 
.0016 
.0019 
.0022 
.0028 
.0086 
.0044 
.0067 
.0076 
.0108 
.0186 

Inch. 

0. 

0. 

.0001 
.0001 
.0002 
.0006 
.0004 
.0004 
.0006 
.0006 
.0007 
.0010 
.0018 
.0018 
.0028 
.0044 
.0064 

Initial  load. 

£»  3,126,000  pounds  per  square  inch. 

B>»1,662,000  pounds  per  square  inch. 

Fint  crack. 
Ultimate  strength. 

2,600 

.0175 

.0094 
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Marks,  96. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  2^"  and  f  trap 
rock,  3. 

Water  used  in  mortar,  41.75  per  cent  of  cement 

Age,  4  months. 

Weight  per  cubic  foot,  147.6  pounds. 

Sectional  area,  145.20  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inoh. 

Compres- 
sion. 

Set 

Pound$. 

Pimnda. 

Inch. 

Inch. 

14,520 

100 

0. 

0. 

Initial  load. 

29,040 

200 

.0001 

0. 

43,560 

SCO 

.0004 

0. 

58,080 

400 

.0006 

.0001 

72,600 

500 

.0006 

.0001 

87,120 

600 

.0010 

.0002 

Ea3, 126,000  pounds  per  square  inch. 

101,640 

700 

.0012 

.0002 

116, 160 

800 

.0014 

.0003 

180.680 

900 

.0017 

.0004 

145,200 

1,000 

.0020 

.0004 

E =2,812,000  pounds  per  square  inch. 

174,240 

1,200 

.0027 

.0006 

206,280 

1,400 

.0086 

.0009 

232,320 

1,600 

.0045 

.0014 

E  » 1,250,000  pounds  per  square  inch. 

261,860 

1,800 

.0067 

.0022 

290,400 

2,000 

.0094 

.0088 

819,440 

2,200 

.0140 

.0064 

348,480 

2,400 

.0280 

.0162 

Ultimate  strength. 

Marks,  102. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  2^"  and  f  trap 
rock,  4. 

Water  used  in  mortar,  49.13  per  cent  of  cement. 
A^e,  4  months. 

Weight  per  cubic  foot,  148.4  pounds. 
Sectional  area,  144.84  square  inches. 
Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,484 

28,968 

43,452 

57,986 

72,420 

86,904 

101,388 

115,872 

130,856 

144,840 

178,808 

202,776 

281,744 

260,000 

260,712 

289,680 

818,648 

824,600 

founds. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

Inch. 
0. 
.0008 

.0006 
.0009 
.0011 
.0014 
.0018 
.0021 
.0025 
.0029 
.0039 
.0048 
.0060 

Inch. 

0. 

.0001 
.0001 
.0002 
.0002 
.0004 
.0006 
.0006 
.0007 
.0009 
.0013 
.0016 
.0021 

Initial  load. 

R  =-2,500,000  pounds  per  square  inch. 
R=-2,2GO,000  pounds  per  square  inch. 

First  crack. 

1 

Ultimate  strength. 

1,800 
2,000 
2,200 
2,241 

.0076 
.0094 
.0126 

.0029 
.0087 
.0068 
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Marks,  106. 

Composition:   Alpha  Portland  cement,  1;  sand,  2;  2i"  and  |"  trap 
rock,  5. 
Water  used  in  mortar,  49.76  per  cent  of  cement. 
Age,  4  months. 

\^ight  per  cubic  foot,  148.9  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  6". 


AppUed  loads. 

In  gauged  length. 

Remarks. 

.Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

AmiMb. 

Pound*. 

Inch. 

Inch. 

14,486 

100 

0. 

0. 

Initialload. 

28,872 

200 

.0001 

0. 

43,806 

800 

.0002 

0. 

67,744 

400 

.0004 

0. 

72,180 

500 

.0006 

0. 

86,616 

600 

.0006 

.0001 

E>-8,571,000  pounds  per  square  inch. 

101,062 

700 

.OOU 

.0001 

115,488 

800 

.0014 

.0001 

129,924 

900 

.0017 

.0002 

144,860 

1,000 

.0021 

.0003 

E=2,500,000  pounds  per  square  inch. 

178,232 

1,200 

.0000 

.0006 

202,104 

1,400 

.0042 

.0010 

280,976 

1,600 

.0057 

.0018 

'E=l,136,000  pounds  per  square  inch. 

259,848 

1,800 

.0078 

.0028 

288,720 

2,000 

.0108 

0046 

317,592 

2,200 

.0151 

.0076 

346,464 

2,400 

.0213 

.0118 

First  crack. 

867,000 

2,642 

Ultimate  strength. 

Marks,  117. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  2i''  and  |"  trap 
rock,  6. 
Water  used  in  mortar,  54.72  per  cent  of  cement. 
Age,  4  months. 

Weight  per  cubic  foot,  149.7  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5". 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Comprea- 
sion. 

Set. 

Pounds, 
14,460 
28,920 
43,380 
57,840 
72,800 
86,760 
101,220 
115,680 
180,140 
144,600 
173,520 
202,440 
281,860 
260,280 
289,200 
144,600 
109,200 
14,460 
289,200 
818,120 

stss 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

1,000 

756 

100 

2,000 

2,200 

2,810 

2,814 

Inch. 

0. 
.0002 
.0003 
.0005 
.0007 
.0009 
0010 
.0018 
.0016 
.0018 
.0026 
.0037 
.0058 
.0078 
.0105 
.0083 
.0085 

Inch. 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0002 
.0002 
.0UU3 
.0008 
.0006 
.0010 
.0019 
.0082 
.0052 

Initialload. 

E=3,125,000  pounds  per  square  inch. 

E»3,000,000  pounds  per  square  inch. 

'E=l,816,000  pounds  per  square  incb. 

Load  left  on  cube  at  5  p.  m. 

Load  on  cube  at  8  a.  m.,  after  15  hours. 

First  crack. 
Ultimate  strength. 

.0066 
.0069 
.0068 

.0117 
.0143 
.0184 
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Marks,  121. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  2^"  trap  rock,  4. 

Water  used  in  mortar,  48.89  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  151.9  pounds. 

Sectional  area,  144.96  square  inches. 

Gauged  length,  5". 


Applied  loadB. 

In  gauged  length. 

Remarks. 

Total. 

Persotiare 
incn. 

Compres- 
sion. 

Set 

Pimndt. 

P[mnds. 

Inch. 

Inch. 

H496 

100 

0. 

0. 

Initial  load. 

28,992 

200 

.0002 

0. 

43,488 

800 

.0004 

.0001 

67,984 

400 

.0007 

.0001 

72,480 

600 

.0009 

.0002 

86,976 

600 

.0012 

.0008 

E =2,778,000  pounds  per  square  inch. 

101,472 

700 

.0016 

.0004 

116,968 

800 

.0019 

.0006 

130,464 

900 

.0023 

.0007 

144,960 

1,000 

.0027 

.0009 

E= 1,389,000  pounds  per  square  inch. 

173,962 

1,200 

.0088 

.0014 

202,944 

1,400 

.0061 

.0022 

281,986 

1,600 

.0066 

.0081 

'E= 1,250,000  pounds  per  square  inch. 

260,928 

1,800 

.0092 

.0047 

289,920 

2,000 

.0189 

.0061 

818,912 

2,200 

.0236 

.0161 

First  crack. 

838,300 

2,834 

Ultimate  strength. 

1 

Marks,  127. 

Composition:  Alpha  Portland  cement,  1;  sand,  3;  2i"  trap  rock,  6. 

Water  used  in  mortar,  66.67  per  cent  of  cement. 

Age,  four  months. 

Weight  per  cubic  foot,  160.6  pounds. 

Sectional  area,  144.84  square  inches. 

Gauged  length,  6". 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Founds. 
14,484 
28,968 
43,462 
67,986 
72,420 
86,904 
101,388 
116,872 
130,866 
144,840 
173,808 
202,776 
281,744 
260,712 
279,900 

Pounds. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

1,932 

Inch. 

0. 

.0001 
.0002 
.0004 
.0006 
.0009 
.0012 
.0016 
.0020 
.0026 
.0039 
.0067 
.0080 
.0131 

Inch. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0001 
.0003 
.0006 
.0006 
.0012 
.0022 
.0087 
.0078 

Initial  load. 

Eb3,12&,000  pounds  per  square  inch. 

B»2,S68,000  pounds  per  square  inch. 

lint  crack, 
intimate  strength. 
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Marks,  131. 

Composition:  Alpha  Portland  cement,  1;  sand,  4;  2^"  trap  rock,  8. 

Water  used  in  mortar,  87.02  per  cent  of  cement. 

A^e,  4  months. 

Weight  per  cubic  foot,  144.1  pounds. 

Sectional  area,  144.72  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Peraqjoare 
inch. 

Ccmiprw- 
don. 

Set 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,472 

100 

0. 

0. 

Initial  load. 

28,944 

20O 

.0004 

.0002 

48,416 

800 

.0010 

.0004 

57,888 

400 

.0016 

.0008 

72,860 

500 

.0025 

.0014 

%,8S2 

600 

.0068 

.0022 

£=1,662,000  pounds  per  square 

inch. 

101,304 

700 

.0068 

.0034 

115,776 

800 

.0077 

.0062 

180,248 

900 

.0117 

.0066 

144,720 

1,000 

.0177 

.0187 

First  crack. 

164,800 

1,189 

1     

1 

Ultimate  strength. 

Marks,  140. 

Composition:  Alpha  Portland  cement,  1;  sand,  5;  2i"  trap  rock,  10. 

Water  used  in  mortar,  100.60  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  139.6  pounds. 

Sectional  area,  145.08  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

"Uprnftr^il, 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
14,508 
29,016 
43,524 
58,062 
72,540 
87,048 
101,556 
125,600 

P&unds. 
100 
200 
800 
400 
500 
600 
700 
866 

Inch. 

0. 

.0008 
.0023 
.0051 
.0091 
.0146 
.0209 

Inch. 

0. 
.0004 
.0016 
.0088 
.0071 
.0117 
.0171 

InitUl  load. 

E— 862,000  pounds  per  square  inch. 
First  crack. 
Ultimate  strength. 
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Marks,  144. 

Composition:  Alpha  Portland  cement,  1;  sand,  6;  2i"  trap  rock,  12. 

Water  used  in  mortar,  124.39  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  142  pounds. 

Sectional  area,  144.48  square  inches. 

Gauged  length,  5". 


AppUed  loads. 

In  ganged  length. 

TotaL 

Per  square 
inch. 

Compres- 
sion. 

Set. 

14,448 
28,896 
43,344 
67,792 
72,240 
86,688 
101,186 
112,000 
115,684 
115,700 

Poundt. 
100 
200 
300 
400 
600 
600 
700 

Inch. 

0. 

.0006 
.0013 
.0024 
.0043 
.0073 
.0113 

Inch. 
0. 

.0002 
.0007 
.0014 
.0028 
.0062 
.0083 
,,.•,. 

Initial  load. 

E  =  1,190,000  pounds  per  square  inch. 
First  crack. 
Ultimate  strength. 

800 
801 

.0131 

.0069 

Marks,  153. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  f"  trap  rock,  4. 

Water  used  in  mortar,  55.31  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  143.1  pounds. 

Sectional  area,  144.48  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,448 

100 

0. 

0. 

Initial  load. 

28,896 

200 

.0002 

0. 

43,844 

800 

.0006 

.0001 

67,792 

400 

.0006 

.0001 

72,240 

600 

.0009 

.0001 

86,688 

600 

.0010 

.0001 

E  —  2,778,000  pounds  per  square  inch. 

101,136 

700 

.0012 

.0001 

115,684 

800 

.0015 

.0002 

130,032 

900 

.0017 

.0002 

134,480 

1,000 

.0020 

.0003 

E  =  2,647,000  pounds  per  square  inch. 

178, 376 

1,200 

.0027 

.0004 

202,272 

1,400 

.0034 

.0005 

231,168 

1,600 

.0042 

.0006 

£  =  1,429,000  pounds  per  square  inch. 

260,064 

1,800 

.0062 

.0011 

288,960 

2,000 

.0069 

.0017 

317,856 

2,200 

.0088 

.0026 

346,762 

2,400 

.om 

.0042 

875,648 

2,600 

.0175 

Ultimate  strength. 
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Marks,  167. 

Composition:  Alpha  Portland  cement,  1;  sand,  3;  i^"  trap  rock,  6. 

Water  used  in  mortar,  71.15  per  cent  of  cement. 

Age,  4  months. 

^^  eight  per  cubic  foot,  140.2  pounds. 

Sectional  area,  144.48  square  mches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

RemarkH. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Poundg. 

Inch. 

Inch. 

14,448 

100 

0, 

0. 

Initial  load. 

28,896 

200 

.0001 

0. 

43,344 

300 

.0005 

.0001 

67,792 

400 

.0007 

.0001 

72,240 

500 

.0010 

.0002 

86,688 

600 

.0013 

.0002 

E=2,273,000  pounds  jKjr  wiuarc  inch. 

101.136 

700 

.0017 

.0003 

115,584 

800 

.0022 

.0005 

130,032 

900 

.0026 

.0006 

144,480 

1,000 

.0034 

.0009 

K^  1,800,000  poundH  i>er  Mquaru  inch. 

173,376 

1,200 

.0053 

.0019 

202, 272 

1,400 

.0121 

.0066 

217,000 

1,502 

.0180 

Ultimate  strength. 

Marks,  180. 

Composition:  Alpha  Portland  cement,  1;  sand,  4;  i;-"  trap  rock,  8. 

Water  used  in  mortar,  96.62  per  cent  of  cement. 

Age,  4  months. 

Af\^i^ht  per  cubic  foot,  136.2  pounds. 

Sectional  area,  144.48  square  inches. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Poandi. 

14,448 

28,896 

48,344 

57,792 

72,240 

86.688 

101, 136 

115,584 

130,032 

137,000 


;  Per  square 
inch. 


Pounds. 
100 
200 
800 
400 
500 
600 
700 
800 
900 
948 


In  gauged  length. 


Compres-  : 
siou.       i 


Inch. 

0. 
.0002 
.0004 
.0007 
.0009 
.0013 
.0017 
.0024 
.0037 
.0042 


H.  Doc.  300- 


Inch. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0002 
.0005 
.0012 


Remark  M. 


Initial  load. 


K -=2,083,000  iMjunds  per  square  inch. 


I 


Ultimate  strength. 


-62 
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Marks,  191. 

Composition:  Alpha  Portland  cement,  1;  sand«  5;  f"  ti-ap  rock,  10. 

Water  uaed  in  mortar,  118.57  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  134.3  pounds. 

Sectional  area,  144.60  square  inches. 

Guuged  length,  6". 


; 

Applied  loads.             In  ^f^uged  length. 

1 

1 

Total. 

Per  squan* 
inch. 

Compres- 
sion. 

Set. 

Remarks. 

Pound*. 
14,460 
28,920 
43,380 
57,840 
72,300 
86.760 

107  700 

I'ounds. 
100 
200 
300 
400 
500 
600 
745 

Inch. 

0. 

.0008 
.0011 
.0022 
.0067 
.0126 

Inch. 

0. 

0. 
.0003 
.0011 
.0087 
.OOW 

Initial  load. 

E=862,000  pounds  per  square  inch. 
Ultimate  strength. 

1 

Marks,  205. 

Composition:  Alpha  Portland  cement,  1;  sand,  6;  |"  trap  rock,  12. 

Water  used  in  mortal,  149.52  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  135  pounds. 

Sectional  area,  144. (>0  square  inches. 

Grauged  length,  5". 


• 
Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  Kquare 
incn. 

fJompres- 
sion. 

Set. 

Pound*. 
14,460 
28,920 
43.380 
57,840 
72.300 
86,760 
101.220 
115,680 
128,600 

Pounds. 
100 
200 
800 
400 
600 
600 
700 
800 
889 

Ijich. 

0. 

.0003 
.0007 
.0012 
.0018 
.0025 
.0040 
.0061 
.0144 

Inch. 

0. 

0. 
.0001 
.0003 
.0006 
.0010 
.0018 
.0034 

Initial  load. 

E  =  l.«>7.000  pounds  per  square  inch. 
Ultimate  strength. 
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Marks,  217. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  f"  trap  rock,  2. 

Water  used  in  mortar,  48.89  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  137.7  pounds. 

Sectional  area,  145.32  square  inches. 

Gauged  length,  5". 


Applied  loadR. 

In  gauged  length. 

Remarks. 

Total. 

PerBouare 
inch. 

Compres- 
sion. 

Set 

Pounds. 
14,532 
29,064 
43,696 
58,128 
72,660 
87,192 
101,724 
116,256 
130,788 
145,820 
174,384 
203,448 
232,512 
261,676 
290.640 
819,704 
343,600 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,364 

Inch. 

0. 
.0001 
.0003 
.0004 
.0006 
.0009 
.0011 
.0013 
.0015 
.0019 
.0023 
.0030 
.0089 
.0050 
.0065 
.0091 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0002 
.0002 
.0004 
.0007 
.0010 
.0017 
.0080 

Initial  load. 

E=»2,778,000  pounds  per  square  inch. 

£=2,647,000  pounds  per  square  inch. 
E= 1.618,000  pounds  per  square  inch 

Ultimate  strength. 

Marks,  222. 

Composition:    Alpha  Portland  cement,  1;  sand,  2;  f"  trap  rock,  3. 

Water  used  in  mortar,  19.39  per  cent  of  cement. 

Affe,  3  months. 

Weight  per  cubic  foot,  143.5  pounds. 

Sectional  area,  144  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 

100 

200 

300 

400 

500 

600 

70O 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,162 

Compres- 
sion. 

Set. 

Pounds. 

14,400 

28,800 

43,200 

57,600 

72,000 

86,400 

100,800 

115,200 

129,600 

144,000 

172,800 

201,600 

230,400 

259,200 

288,000 

309,900 

Inch. 

0. 

.0001 
.0008 
.0006 
.0007 
.0009 
.0011 
.0014 
.0017 
.0020 
.0029 
.0044 
.0069 
.0116 
.0191 

Inch. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0001 
.0002 
.0008 
.0006 
.0014 
.0029 
.0061 
.0119 

Initial  load. 

E=8,125,000  pounds  per  square  inch. 

E=2,647,000  pounds  per  square  inch. 
E=909,000  pounds  per  square  inch. 

Ultimate  strength. 

1 
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Marks,  228. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  ^"  trap  rock,  5. 

Water  used  in  mortar,  67.28  per  cent  of  cement. 

Affe,  3  months. 

Weight  per  cubic  foot,  140.5  pounds. 

Sectional  area,  143.88  square  mches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Foundt. 

PouruU. 

Inch. 

Inch. 

14,388 

100 

0. 

0. 

InlUal  load. 

28,776 

200 

.0001 

0. 

43,164 

800 

.0008 

0. 

57,562 

400 

.0006 

0. 

71,940 

500 

.0009 

.0001 

86,328 

600 

.0012 

.0001 

E  -^  2,273,000  pounds  per  square  inch. 

100,716 

700 

.0015 

.0002 

115, 104 

800 

.0020 

.0004 

129,492 

900 

.0024 

.0006 

143,880 

1,000 

.0030 

.0008 

E  =  2,045,000  pounds  per  square  inch. 

172,656 

1,200 

.0043 

.0014 

201,432 

1,400 

.0067 

.0025 

230,208 

1,600 

.0105 

.0050 

268,984 

1,800 

.0220 

.0139 

263,000 

1.828 

riUmate  strength. 

, 

Marks,  235. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  f  trap  rock,  6. 

Water  used  in  mortar,  60.29  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  142.9  pounds. 

Sectional  area,  144.12  square  inches. 

Gauged  length,  5". 


Applied  loadH. 


In  gauged  length. 


T^tu^        Per  square    Compres- 
^°'**-     I      inbh.       ,       alon. 


Pounds. 

Poundf. 

Inch. 

14,412 

100 

0. 

28,824 

200 

.0002 

43,236 

800 

.0005 

67,648 

400 

.0008 

72,060 

500 

.0011 

86.472 

600 

.0014 

100, 8«4 

700 

.0019 

115,296 

800 

.0023 

129,708 

900 

.0030 

144.120 

1,000 

.0037 

172,9-44 

1,200 

.0059 

201.768 

1,400 

.0096 

230,592 

1,600 

.0174 

267, 100 

1,853 

Set. 


Remarks. 


Inch. 

0. 

0. 
.0001 
.0001 
.0001 
.0002 
.0004 
.0005 
.0007 
.0010 
.0021 
.0W2 
.0097 


Initial  load. 


£  =  2,083,000  pounds  per  square  inch. 


E  =  1,667,000  pounds  per  square  inch. 


Ultimate  strength. 
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Marks,  243. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  |"  trap  rock,  7. 

Water  used  in  mortar,  61.35  per  cent  of  cement. 

A^e,  3  months. 

Weifrht  per  cubic  foot,  132.5  pounds. 

Sectional  area,  144.24  square  inches. 

Gauged  len^h,  5". 


Applied  loads.            Ingaagred  len^h. 

Remarks. 

Total.       Per  square  1  Compres- 
incn.      .      Bion. 

Set. 

Pounds. 
14,424 
28,848 
43.272 
57,696 
72.120 
86.544 
100,968 
115,892 
129,816 
141,800 

Pounds. 
100 
200 
800 
400 
500 
600 
700 
800 
900 
983 

Inch. 

0. 
.0002 
.0007 
.0012 
.0020 
.0061 
.0052 
.0082 
.0140 

Inch. 

0. 
.0001 
.0001 
.0004 
.0007 
.0013 
.0027 
.0049 
.0096' 

Initial  load. 

K  =  1,389,000  pounds  per  square  inch, 
intimate  strength. 

1 

Marks,  252. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  f  trap  rock,  8. 

Water  used  in  mortar,  66.67  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  130.7  pounds. 

Sectional  area,  145.08  square  inches. 

Grauged  length,  5". 


Applied  loadB. 

In  gauged  length. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Remarks. 

Pounds. 
14.508 
29,016 
48,524 
58.082 
72,540 
87.048 
101,556 
116,064 
130,572 

Pounds. 
100 
20O 
800 
400 
500 
600 
700 
800 
900 

Inch, 

0. 
.0008 
.0007 
.0011 
.0018 
.0080 
.0054 
.0121 
.0290 

Inch. 

0. 

0. 

.0001 
.0002 
.0005 
.0011 
.0028 
.0081 
.0232 

Initial  load. 

E  =»  1,816,000  poundH  per  square  inch. 
Ultimate  strength. 
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Marks,  263. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  f"  tmp  rock,  9. 

Water  used  in  mortar,  72.38  per  cent  of  cement. 

Age,  8  months. 

Weight  per  cubic  foot,  133.1  pounds. 

Sectional  area  144.24  square  inches. 

Gauged  length,  6". 


AppUed  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
Jnch. 

Compres- 
don. 

Set. 

Pwnd8. 
14,424 
28,848 
48,272 
57,696 
72,120 
86,544 
100,968 
115,200 

Pound*. 
100 
20O 
800 
400 
500 
600 
700 
799 

Inch. 

0. 

.0002 
.0010 
.0019 
.0066 
.0071 
.0148 

Inch, 

0. 

0. 
.0002 
.0006 
.0016 
.0042 
.0100 

Initial  load. 

E  »  862,000  pounds  per  square  inch. 
Ultimate  strength. 

Marks,  264. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  1^^"  trap  rock,  2. 

Water  used  in  mortar,  47.26  per  cent  of  cement. 

Age,  8  months. 

Weight  per  cubic  foot,  140.5  pounds. 

Sectional  area,  144.24  square  inches. 

Gauged  length,  5". 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Con^pres- 
slon. 

Set. 

Pounds. 

14,424 

28,848 

48,272 

57,696 

72,120 

86,544 

100,968 

115,392 

129,816 

144,240 

178,068 

201,086 

280,784 

259,682 

263,000 

Pounds 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

1.823 

Inch. 

0. 

.0001 
.0006 

.0006 
,0007 
.0010 
.0012 
.0014 
.0016 
.0020 
.0028 
.0068 
.0065 
.0098 

Inch. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0001 

.0008 
.0004 
.0006 
.0010 
.0019 
.0044 

Initial  load. 

£  »  2,778,000  pounds  per  square  inch. 
E  a  2,812,000  pounds  per  square  inch. 

Ultimate  strength. 
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Marks,  272. 

Composition:  Alpha-Portland  cement,  1;  sand,  2;  1^"  trap  roi'k,  3. 

Water  used  in  mortar,  60.98  per  cent  of  cement. 

A^e,  3  months. 

Weight  per  cubic  foot,  146.9  pounds. 

Sectional  area,  144.48  square  inches. 

Gauged  length,  5". 


Applied  loads. 

_ 

- 

„ 



Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pouttds. 

Pottndg, 

Inch. 

Inch. 

14,448 

100 

0. 

0. 

Initial  load. 

28,896 

200 

.0001 

0. 

48,344 

800 

.0004 

0. 

67,792 

400 

.0005 

0. 

72,240 

500 

.0009 

.0002 

86,688 

600 

.0012 

.0003 

E =2,778,000  pounds  per  wiuare  inch. 

101, 186 

700 

.0016 

.0004 

115,684 

800 

.0018 

.0007 

180,032 

900 

.0024 

.0009 

144,480 

1,000 

.0030 

.0012 

E  ='2,500,000  pounds  per  stiuare  inch. 

173,376 

1,200 

.0048 

.0023 

202,272 

1,400 

.0075 

.0041 

231,168 

1,600 

.0114 

.00?2 

260,064 

1,800 

.0163 

.0110 

290,200 

2,009 

Ultimate  strength. 

Marks,  274. 

Composition:  Alpha-Portland  cement,  1;  sand,  2;  li"  trap  rock,  4. 

Water  used  in  mortar  55.56  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  151.1  pounds. 

Sectional  area,  144.36  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 
Inch. 

Pounds. 

Pounds. 

Inch. 

14,486 

100 

0. 

0. 

Initial  load. 

28,872 

200 

.0002 

0. 

43,308 

300 

.0004 

.0001 

57,744 

400 

.0007 

.0001 

72,180 

500 

.0010 

.0002 

86.616 

600 

.0013 

.0004 

£-2,778,000  pounds  i  er  square 

Inch. 

101,062 

700 

.0015 

.0005 

116.488 

800 

.0019 

.0008 

129,924 

900 

.0023 

.0006 

144,360 

1,000 

.0029 

.0010 

£m2,368,000  pounds  per  square 

inch. 

173,232 

1,200 

.0040 

.0015 

202,104 

1,400 

.0051 

.0021 

280,976 

1.600 

.0066 

.0028 

259,848 

1,800 

.0076 

.0081 

288,720 

2,000 

.0076 

.0025 

First  crack. 

317,500 

2,199 

Ultimate  strength. 

.     .. 
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Marks,  278. 

Composition:  Alpha-Portland  cement,  1;  sand,  2;  li"  trap  rock,  5. 

Water  used  in  mortar,  46.46  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  162.0  pounds. 

Sectional  area,  145.08  square  mches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  Bouare 
Inch. 

Pimnd^t. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,696 

Compres- 
sion. 

Set. 

Pounds. 
14,50B 
29,016 
43.524 
58,082 
72,540 
87,048 
101,556 
116.064 
130,572 
145,080 
174,096 
203,112 
232,128 
261,144 
290,160 
391, 100 

Inch. 

0. 

.0001 
.0004 
.0007 
.0010 
.0013 
.0015 
.0019 
.0022 
.0026 
.0036 
.0047 
.0063 
.0085 
.0111 

Inch, 

0. 

0. 

0. 
.0001 
.0002 
.0002 
.0003 
.0005 
.0006 
.0007 
.0011 
.0014 
.0023 
.0035 
.0052 

Initial  load.^ 

£=2,273,000  pounds  per  square  Inch. 

E=2,368,000  i)Ounds  per  square  inch. 
E= 1,250,000  pounds  per  square  inch. 
Tensile  strength. 

Marks,  286. 

Composition:  Alpha-Portland  cement,  1;  sand,  2;  li"  trap  rock,  6. 

Water  used  in  mortar,  64.68  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  164.3  pounds. 

Sectional  area,  144.96  square  inches. 

Gauged  length,  5'\ 


Applie< 

1  loadK. 

In  gauge 

a  length. 

Remarks. 

Total. 

Per  square 
inch. 

J'ounds. 

Compres- 
sion. 

Set. 

Pounds. 

Inch. 

Inch. 

! 

14,496 

100 

0. 

0. 

Initial  load. 

1 

28,992 

200 

.0002 

0. 

43,488 

300 

.0006 

.0001 

57,984 

400 

.0010 

.0003 

?2,480 

600 

.0013 

.0006 

86,976 

600 

.0018 

.0007 

E=2,273,000  pounds  per  square  inch. 

101, 472 

700 

.0024 

.0010 

115.968 

800 

.0029    '          .0012 

130,464 

900 

.0035              .0014 

144,960 

1.000 

.0042    ,         .0017 

E= 1,800,000  pounds  per  square  Inch. 

173,  952 

1,200 

.0067    1          .0026 

202,944 

1,400 

.0076              .0037 

281,936 

1,600 

.0097    ,          .0051 

E=l,429,000  pounds  per  square  inch. 

260.928 

1,800 

.0123              .0071 

289,920 

2,000 

.0156              .0096 

318.000 

First  crack. 

318,  912 

2.200 

.0201    1          .0131 

868,000 

1 

2,539 

Ultimate  strength. 

1 
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Marks,  295. 

Composition:  Alpha-Portland  cement^  1;  sand,  2;  li"  trap  rock,  7. 

Water  used  in  mortar  70.24  per  cent  of  cement. 

Affe,  3  months.  • 

Weight  per  cubic  foot,  148.7  pounds. 

Sectional  area,  144.36  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Pounds. 
14,436 
28,872 
48,308 
57,744 
72,280 
86,616 
101,052 
115,488 
129,924 
144,360 
178,282 
221,600 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,584 

Inch. 

0. 

.0006 
.0009 
.0015 
.0024 
.0086 
.0052 
.0075 
.0101 
.0183 
.0200 

Inch. 

0. 

0. 
.0008 
.0006 
.0011 
.0018 
.0031 
.0045 
.0064 
.0089 
.0142 

Initial  load. 

E= 1.389,000  pounds  per  square  inch. 

£=31,023,000  pounds  per  square  inch. 
First  crack. 
Ultimate  strength. 

Marks,  301. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  li"  trap  rock,  8. 

Water  used  in  mortar,  70.47  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  141.7  pounds. 

Sectional  area,  145.56  square  inches. 

Gauged  length,  6". 


Applie 
Total. 

d  loads. 

Per  square 
inch. 

In  gauge 

Compres- 
sion. 

Inch. 

0. 

.0003 
.0007 
.0013 
.0020 
.0034 
.0050 
.0071 
.0099 
.0140 
.0230 

d  length. 

Set. 

Remarks. 

i 

Pounds. 
14,556 
29,112 
43,668 
68,224 
72,780 
87,836 
101,892 
116,448 
181,004 
145,560 
160,116 
161,400 

Pounds. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,100 

1,109 

Inch. 

0. 

.0001 
.0002 
.0006 
.0010 
.0018 
.0030 
.0044 
.0062 
.0094 
.0167 

Initial  load. 

E=l,562,000  pounds  per  square  inch. 

E=»78,000  pounds  per  square  Inch. 
First  crack. 
Ultimate  strength. 
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Marks,  402. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  2i"  trap  rock,  4. 

Water  used  in  mortar  63.32  per  cent  of  cement. 

^ge,  3  months. 

Weight  per  cubic  foot,  152.1  pounds. 

Sectional  area,  144.72  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauflre 

d  length. 

Remarks. 

Total. 

Persqiiare 
Inch. 

Gompres- 
don. 

Set. 

Pimndg. 

Pounds. 

Inch. 

Inch. 

14,472 

100 

0. 

0. 

Initial  load. 

28,944 

200 

.0001 

0. 

43,416 

300 

.0005 

0. 

57,888 

400 

.0007 

.0001 

72,360 

500 

.0011 

.0004 

86,832 

600 

.0014 

.0005 

E =2,778,000  pounds  per  square  inch. 

101,301 

700 

.0020 

.0008 

116,776 

800 

.0024 

.0010 

180,248 

900 

.0029 

.0012 

144, 720 

1,000 

.0036 

.0016 

E=2,250,000  pounds  per  square  inch. 

173,664 

1,200 

.0050 

.0028 

202,608 

1,400 

.0068 

.0084 

231,552 

1,600 

.0090 

.0047 

260,496 

1,800 

.0123 

.0074 

281,000 

First  crack. 

289,440 

2,000 



.0174 

.0110 

818,384 

2,200 

.0220 

.0150 

Ultimate  strength. 

Failed  upon  the  second  application  of   the 

maximum  load.                                                1 

Marks,  411. 

Composition:  Steel  Portland  cement,  1;  sand,  2;  2i"  trap  rock,  4. 

Water  used  in  mortar  64.67  per  cent  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  161.6  pounds. 

Sectional  area,  144.60  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauge 

d  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Inch. 

Set. 
Inch. 

Pounds. 

Ptmnds. 

14,460 

100 

0. 

0. 

Initial  load. 

28,920 

200 

.0002 

.0001 

43,880 

800 

.0005 

.0001 

57,840 

400 

.0008 

.0002 

72.800 

500 

.0011 

.0003 

86,760 

600 

.0016 

.0005 

£=2,600,000  pounds  per  square  inch. 

101,220 

700 

.0020 

.0008 

115,680 

800 

.0026 

.0013 

130,140 

900 

.0039 

.0022 

144,600 

1,000 

.0048 

.0030 

E=2,500,000  pounds  per  square  inch. 

173,520 

1,200 

.0086 

.0060 

202,440 

1,400 

.0132 

.0099 

231,360 

1,600 

.0202 

.0158 

First  crack. 

251,000 

1,736 

Ultimate  strength. 
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Marks,  431. 

Composition:  Norton's  Rosendale  cement,  1;  sand,  2;  2i"  trap  rock,  4. 

Water  used  in  moitar,  70.13  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  146.9  pounds. 

Sectional  area,  144.36  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total.     ^«f^X" 

Compres-  '       g^, 
slon.             ^^• 

Pounds. 
7,218 
14,486 
21,654 
28,872 
82,600 
66,200 

60 
100 
150 
200 
226 
889 

Inch.            Inch. 

0.           1       0. 
.0029             .0027 
.0068             .0066 
.0161              .0149 
.0000     

Initial  load. 

First  crack. 
Ultimate  strength. 

1     '  *      "  * 

Marks,  435. 

Composition:  Norton's  Rosendale  cement,  1;  sand,  2. 

Water  used  in  mortar,  51.91  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  122  pounds. 

Sectional  area,  145.08  square  inches. 

Gauged  length,  5". 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

PersQtiare 
inch. 

1 

Pounds. 
7,264 
14,606 
21,762 
29,016 
88,200 
42,200 

Pounds. 
60 
100 
150 
200 
229 
291 

Inch, 
0. 
.0005 

.0018 
.0048 
.0090 

Inch, 

0. 

.0002 
.0009 
.0061 

Initial  load. 

First  crack. 
Ultimate  strength. 
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Marks,  446. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  li"  to  3"  peb- 
bles, 4. 

Water  used  in  mortar,  48.68  per  cent  of  cement. 
Age,  3  months. 

Weight  per  cubic  foot,  145.9  pounds. 
Sectional  area,  144.72  square  mches. 
Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  Muare 
Incn. 

Compres- 
sion. 

set. 

Pmmds. 

PtmncU. 

Inch. 

Inch. 

14,472 

100 

0. 

0. 

Initial  load. 

28,944 

200 

.0001 

0. 

48, 416 

300 

.0003 

0.           , 

57,888 

400 

.0005 

0. 

72,360 

500 

-0007 

.0001 

86,8S2 

600 

.0009 

.0001 

E=3.125,000  pounds  per  sqnare  inch. 

101,804 

700 

.0011 

.0002    i 

115,776 

800 

.0012 

.0002 

130,248 

900 

.0014 

.0003 

144,720 

1,000 

.0016 

.0003    1 

E= 3,461 ,000  pounds  per  square  inch. 

173,664 

1.200 

.0021 

.0005 

202,608 

1.400 

.0025 

.0005 

281,552 

1,600 

.0029 

•sss? 

E=3,88«,000  pounds  per  square  inch. 

260,496 

1,800 

.0082 

.0006 

289,440 

2.000 

.0085 

.0007 

318,384 

2,200 

.0040 

.0008 

847,328 

2,400 

.0044 

.0009 

376,272 

2,600 

.0051 

.0010 

406,216 

2,800 

.0060 

.0012 

434.160 

3,000 

.0078 

.0014 

440,000.. 

First  crack.                                                            i 

463,104 

3,200 

.0086 

.0009 

Ultimate  strength.                                                   | 

1 

Marks,  466. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  li"  to  2i"  broken 
brick,  4. 

Water  used  in  mortar,  64.69  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  130.3  pounds. 

Sectional  area,  145.08  square  inches. 

Grauged  length,  5". 


Applied  loads. 


In  gauged  length. 


Tntui       Per  square!  Compres- 
^^^'-    I      inch.      I      sion. 


Pounds. 

14,508 

29,016 

43,524 

58.032 

72,540 

87,048 

101,556 

116.064 

130, 572 

145,080 

174,096 

203,112 

232,128 

261, 144 

290,160 

319,176 

348,192 

860,500 


.Set. 


Remarks. 


Pounds. 

100 

200 

300 

400 

500 

€00 

70O 

800 

900 

1,000 

1.200 

1,400 

1,600 

1.800 

2.000 

2,200 

2,400 

2,485 


Inch. 

0. 

.0003 
.0004 
.0007 
.0009 
.0012 
.0014 
.0017 
.0021 
.0024 
.0083 
.0042 
.0055 
.0071 
.0101 
.0151 
.0230 


Inch. 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0002 
.0008 
.0004 
.0005 
.0007 
.0009 
.0014 
.0019 


Initial  load. 

B»2,600,000  pounds  per  square  inch. 

£*2.868,000  pounds  per  aiuare  inch. 
£-1,020.000  pounds  per  sqnare  inch. 


.0056    '  First  crack. 

.0090    I 

Ultimate  strength. 
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Marks,  4:66, 

Composition:  Alpha  Portland  cement,  1;  sand,  3;  14"  to  2i"  broken 
brick,  6. 
Water  used  in  moiiar,  82.82  per  cent  of  cement. 
Affe,  3  months. 

Weight  per  cubic  foot,  128.9  pounds. 
Sectional  area,  145.32  square  mches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Total. 

1 

Per  square 
inch. 

Compres- 
sion. 

set.       1 

Remarks. 

POUfUU. 

Founds. 

Inch, 

1 

Inch. 

• 

14,582 

100 

0. 

0. 

Initial  load. 

29,064 

200 

.0001 

0. 

43,596 

300 

.0004 

0. 

68.128 

400 

.0007 

0. 

72,660 

600 

.0009 

0. 

87,192 

600 

.0011 

0. 

E=2,273,000  pounds  per  square  inch. 

101,724 

700 

.0014 

0. 

116,256 

800 

.0017 

.0001    . 

180,788 

900 

.0020 

.0002 

145,320 

1,000 

.0024 

.      .0006 

E=2.143,000  pounds  per  square  inch. 

174,384 

1,200 

.0033 

.0005 

203,448 

1,400 

.0043 

.0010 

232,512 

1.600 

.0064 

.0015 

E= 1,250,000  pounds  per  square  inch. 

261,576 

1,800 

.0073 

.   .0022 

290,  &10 

2,000 

.0099 

.0038 

319,704 

2,200 

.0132    1         .0056 

321,000 
348,768 

First  crack. 
Ultimate  strength. 

2;466"' 

'bm"\ .0087*" 
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Marks,  483. 

Composition:  Alpha  Portland  cement,  1;  granite  dust,  1. 

Water  used  in  moilar,  32.46  per  cent  of  cement. 

A^e,  3  months. 

Weight  per  cubic  foot,  136.9  pounds. 

Sectional  area,  145.32  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  aqoare 
Inch. 

Compres- 
sion. 

Set. 

Pound». 

Pounds. 

Inch. 

Inch. 

14,532 

100. 

0. 

0. 

Initial  load. 

29,064 

200 

.0002 

0. 

58,128 

400 

.0006 

.0001 

87,192 
116,256 
145,320 

600 

800 

1,000 

.0006 
.0010 
.0012 

.0001 
.0001 
0. 

£=3,571.000  pounds  per  square  Inch. 

£=3,750,000  pounds  per  square  inch. 

174,384 

1,200 

.0018 

-.0001 

203,448 

1,400 

.0014 

—.0001 

282,512 

1,600 

•SSJS 

—.0002 

E-5,000,000  pounds  per  square  inch. 

261,576 

1,800 

.0018 

— .0U02 

290.640 

2,000 

.0020 

—.0002 

319,704 

2,200 

.0021 

— .0U02 

348,768 

2,400 

.0023 

—.0001 

377,882 

2,600 

.0025 

—.0001 

406,896 

2,800 

.0027 

—.0001 

435,960 

3,000 

.0030 

0. 

465,024 

3.200 

.0032 

0.            . 

494,088 

8,400 

.0084 

0. 

523,152 

3,600 

.0037 

.0001 

552,216 

3,800 

.0039 

.0001 

581,280 

4,000 

.0042 

.0001 

610,344 

4,200 

.0043 

.0001 

639,408 

4,400 

.0047 

.0002 

668,472 

4,600 

.0050 

.0003 

697,586 

4,800 

.0054 

.0004 

726,600 

5,000 

.0057 

.0004 

755,664 

5,200 

.0060 

.0006 

First  crack. 

784,728 

5,400 

.0064 

.0005    ' 

810,000 

5,574 

.0105 

Ultimate  strength. 

Sustained  the  maximum  load  1  mtnute,  then 
failed. 

1 
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Marks,  485. 

Composition:  Alpha  Portland  cement,  1;  granite  dust,  2. 

Water  used  in  mortar,  40.18  per  cent  of  cement. 

Affe,  3  months. 

Weight  per  cubic  foot,  134.1  pounds. 

Sectional  area,  145.68  square  inches. 

Gauged  length,  5". 


Applied  Uiads. 

In  jfaugred  length. 



-    -- 

-- 

—    -- 

Remarks. 

Total. 

Per  square 
Inch. 

firmnd*. 

Compres- 
Mlon. 

Inch. 

Set. 
Tnth. 

Ptmnds. 

14,668 

100 

0. 

0. 

Initial  load. 

29,186 

200 

.0002 

0. 

58,272 

400 

.0006 

0. 

87,408 

600 

.0008 

.0001 

E  =.3,571,000  pounds  per  square  Inch. 

116,644 

800 

.0010 

.0001 

145,680 

1,000 

*         .0012 

.0001 

E =4.091.000  pounds  per  square  inch. 

174,816 

1,200 

.0016 

.0001 

203,962 

1,400 

.0017 

.0001 

^,088 

1,600 

.0020 

.0002 

£=3,846,000  pounds  per  square  inch. 

262,224 

1,800 

.0023 

.0002 

291,960 

2,000 

.0027 

.0008 

320,496 

2,200 

.0030 

.0004 

849,632 

2,400 

.0033 

.0004 

878,768 

2,600 

.0036 

.0006 

407,904 

2,800 

.0039 

.0005 

437.040 

8,000 

.0042 

.0006 

466, 176 

8,200 

.0044 

.0005 

496,312 

8,400 

.0048 

.0006 

624,448 

8,600 

.0052 

.0006 

563,684 

8,800 

.0066 

.0007 

682,720 

4,000 

.0069 

.0007 

611,856 

4,200 

.0063 

.0006 

640.992 

4,400 

.0068 

.0004 

660,600 

4.466 

Ultimate  strength. 

Marks,  489. 

Composition:  Alpha  Portland  cement,  1;  granite  dust,  3. 

Water  used  in  mortar,  53.15  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  127.6  pounds. 

Sectional  area,  145.20  square  inches. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 

14, 520 

29,  (MO 

68,080 

87,120 

116, 160 

145,200 

174.240 

208,280 

232,820 

261,860 

290,400 

319,440 

348.480 

365,000 


,  Per  square 


squai 
nch. 


incl 


Pounds. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2.000 

2.200 

2.400 

2,514 


In  gauged  length. 


Compres- 
sion. 


Incli. 

0. 

.0002 
.0007 
.0011 
.0016 
.0020 
.0026 
.0034 
.0042 
.0053 
.0065 
.0081 
.0120 


Inch. 

0. 

0. 

.0001 
.0002 
.0002 
.0002 
.0008 
.0004 
.0006 
.0011 
.0015 
.0023 
.0043 


Remarks. 


Initial  load. 

E=2,778,000  pounds  per  square  inch. 
E=2.600,000  pounds  per  square  inch. 

E=il,562,000  pounds  per  square  inch. 


Ultimate  strength. 


832 
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Marks,  494. 

Composition:  Alpha  Portland  cement,  1;  granite  dust,  2;  2i"  trap 
rook,  4. 
Water  used  in  mortar,  59.09  per  cent  of  cement. 
Affe,  3  months. 

Weight  per  cubic  foot,  154.2  pounds. 
Sectional  area,  145.44  square  inches. 
Gauged  length,  5". 


Applied  loads. 


In  gauged  length. 


Tot*..     ,^]^Sr'\''T^-.       set. 


Remarks. 


PouruU. 

PoundJi. 

Inch. 

Inch. 

14, 544 

100 

0. 

0. 

29.088 

200 

.0002 

0. 

58, 176 

400 

.0006 

.0001 

87,264 

600 

.0013 

.0003 

116, 352 

800 

.0021 

.0007 

146,440 

1,000 

.0033 

.0011 

174,528 

1,200 

.0045 

.0018 

203,616 

1,400 

.0063 

.0027 

232,704 

1,600 

.0088 

.0044    . 

261,792 

1,800 

.0113 

.0060    * 

290.880 

2,000 

.0146 

.0087    ( 

292,000 
319,968 

2.200 

.0184 

.0117    i 

349,056 

2,400 

.0223 

.0147    i 

401,400 

2,760 

Initial  load. 


E=2,o00,000  pounds  per  square  inch. 
E^2,045,000  pounds  per  square  inch. 

E  -^1,351,000  jiounds  per  square  inch. 

First  crack. 

Ultimuto  .strength. 


Fouii  Cubes  of 
Had  Been 
Barrel. 


Concrete  Made  from  a  Lot  of  Cement  Which 
IN  Store.      The    Cement  Had    Swelled    in    the 


Marks,  78. 

Composition:   Alsen   cement,    1;    fine  sand,    1;    broken   stone,    3. 
(f "  ring  stone.) 
Water  used  in  mortar,  35. 2G  per  cent  of  cement. 
Age,  11  days. 

Set  in  mold,  1  day;  in  water,  10  Amys. 
Weight  per  cubic  foot,  146.15  pounds. 
Sectional  area,  145.44  square  inches. 
Gauged  length,  5". 


Applied  loads. 


in  gaUKcd  length. 


Total. 


PouiifU. 
14,544 

29,  OW 
l:?,  632 
58, 176 
72, 720 
87, 2W 
101,808 
116,:i52 
i:W.896 
145,440 
174,528 
193,700 


Per  wjuare 
inch. 


I\nind«. 
100 
200 
300 
400 
500     , 
tiOO 
700    I 
800    I 
900    I 
1,000 
1,200     I 
1,332     ' 


Compres- 
sion. 

Set. 

Inch. 

Inch. 

0. 

0. 

.0002 

0. 

.0004 

.0001 

.0007 

.0001 

.0010 

.0002 

.0014 

.0004 

.0019 

.0006 

.0025 

.0009 

.  0031 

.0014 

.0(M« 

.0(^22 

.0091 

.0054 

Remarks. 


I 


Initial  load. 

E =2,500,000  pounds  per  square  inch. 

E^  1.875,000  pounds  per  miuare  incn. 
Ultimate  strength. 
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Marks,  79. 

Composition:  Alsen  cement,   1;    fine  sand,   1;    broken  stone,   3. 
(4"  ring  stone.) 

Water  used  in  mortar,  35.26  per  cent  of  cement. 


Age,  26  davs. 

Set  in  mold,  1  w»j ,  lu  ttoi/^a,  ^v  ^c»jo. 
Weight  per  cubic  foot,  149.01  pounds. 
Sectional  area,  144.84  square  inches. 


lavs. 
Set  in  mold,  1  day;  in  water,  25  days. 

ibic  f  c 

,144.1 
Gauged  length,  5". 


Applied  loads. 

Remarks. 

Total. 

PersQuare 
inch. 

Pounda, 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,587 

Compres- 
sion. 

Set. 

Pound*. 

14,484 

28,968 

48, 452 

57,986 

72,420 

86,904 

101,888 

116,872 

180.856 

144,840 

178,806 

202,776 

222,600 

Inch, 

0. 

.0001 
.0002 
.0008 
.0004 
.0006 
.0007 
.0010 
.0012 
.0016 
.0019 
.0080 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

I: 

.0001 
.0008 

Initial  load. 

£«6,00O,O0O  pounds  per  square  inch. 

£—8,000,000  pounds  per  square  inch. 
Ultimate  strength. 

1 

Marks,  80. 
Composition:   Alsen 
(1"  ring  stone.^ 
Water  used  m  mortar,  35 
Age,  41  days. 
Set  in  mold,  1  day;  in  water,  40  days. 
Weight  per  cubic  foot,  148.63  pounds. 
Sectional  area,  144.84  square  inches. 
Gauged  length,  5". 


cement,    1;    fine  sand,   1;    broken   stone,   3. 
per  cent  of  cement. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
Hion. 

Inch. 

0. 

.0001 
.0008 

.0004 
.0006 
.0006 
.0010 
.0012 
.0014 
.0018 
.0024 
.0033 
.0048 
.0064 
.0090 
.0158 

Set. 

Pounda. 

14,484 

28,968 

48,452 

57,986 

72,420 

86.904 

101,388 

115,872 

130,856 

144.840 

173,808 

202,776 

281,744 

260,712 

289,680 

818,648 

Pounda. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

Inch. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0002 
.0003 
.0005 
.0003 
.0016 
.0022 
.0088 

Initial  load. 

E»>8,571,000  pounds  per  square  inch. 

E=a3,000,000  pounds  per  square  inch. 
E=1.851,000  pounds  per  square  inch. 

Ultimate  strength. 

H.  Doc.  300- 


-63 
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Marks,  81. 

Composition:    Alsen  cement,   1;    fine    sand,  1;    broken   stone,   3. 
(f"  ring  stone.) 
Water  used  in  mortar,  35.26  per  cent  of  cement. 
Age,  48  days. 

Set  in  mold,  1  day;  in  water,  47  days. 
Weight  per  cubic  foot,  161.37  pounds. 
Sectional  area,  145.44  square  inclies. 
Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Peraquare 
Inch. 

Compres- 
sion. 

Set. 

Jhnmdt. 
16,644 
29,068 
48.682 
68,176 
72,720 
87,264 
101,808 
116.862 
180,896 
145,440 
174.628 
/06,616 
232,704 
261,792 
290.880 
819,968 
849,066 
878,144 

Paundt. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

Inch, 

0. 

.0001 
.0004 
.0007 
.0009 
.0011 
.0018 
.0016 
.0019 
.0028 
.0000 
.0088 
.0050 
.0064 
.0067 
.0120 
.0180 
.0270 

Inch, 

0. 

0. 
.0001 
.0001 
.0002 
.0002 
.0008 
.0004 
.0006 
.0006 
.0008 
.0011 
.0017 
.0024 
.0067 
.0068 
.0099 
.0170 

InitUl  load. 

E— 2,778,000  pounds  per  sqiure  Inch. 

E»2,647,000  pounds  per  square  inch. 
E=l,615,000  pounds  per  square  Inch. 

First  crack.                                                                i 
Ultimate  strength. 

I 
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0OMPBB88ION  TESTS   OF  OOKOfiirrB  TBJSMS. 


841 


Gauffed  Section. 


h 


Composition:  Alsen  cement,  1;  sand,  2;  broken  stone,  4. 
The  mortar  was  made  first  and  then  4  parts  of  broken  stone  from 
i"  to  i"  diameter  added. 


No.  of 
test. 

Marks. 

Age. 

DlmenBloiu. 

Sectional 
area. 

First 
crack. 

1 
Ultimate  strength. 

Height. 

CompTOflBed 
suriaoe. 

Total. 

Per    1 
square 
inch. 

nay. 

Inehe$. 

InchcB, 

Inchet. 

So,  inches. 

Paunda. 

founds. 

Pounds. 

10887 

in 

12.11 

8.08 

8.10 

66.04 

109,200 

109,200 

1,678 

10888 

7/7 

19 

12.12 

8.00 

8.06 

64.48 

116,960 

116,950 

1,814 

10839 

7/7 

19 

12.07 

8.04 

8.08 

64.96 

U8,400 

118,400 

1.828 

10840 

111 

19 

12.08 

8.04 

8.06 

64.72 

142,800 

144.150 

2,227 

10841 

7/7 

20 

12.18 

8.01 

8.08 

64.82 

186,072 

164,868 

2,400 

10842 

7/7 

20 

12.08 

8.02 

8.01 

64.24 

147,752 

147,762 

2,800 

10848 

7/18 

13 

12,10 

8.12 

8.01 

66.04 

181,900 

181,900 

2,028 

10844 

7A8 

13 

12.11 

8.11 

8.03 

66.12 

120,600 

120,600 

1,868 

10846 

7/13 

14 

12.18 

8.09 

8.12 

66.69 

118,242 

118,242 

1.800 

10846 

7A8 

14 

11.97 

8.16 

8.08 

66.62 

128,100 

128,100 

1.879 

10647 

7/16 

11 

12.12 

8.02 

8.17 

65.62 

68,620 

68,620 

1,047 

10848 

7A6 

11 

12.16 

8.06 

8.11 

66.87 

88,200 

96,160 

1,466 

10849 

7/16 

11 

12.12 

8.06 

8.11 

66.87 

98,056 

117,200 

1,798 

10860 

7/16 

12 

12.14 

8.10 

8.09 

66.68 

98,295 

101,900 

1,666 

10861 

7/20 

6 

12.09 

8.06 

8.16 

66.61 

61,000 

64.600 

986 

10862 

7/20 

6 

12.00 

8.06 

8.06 

64.88 

62,600 

62,600 

966 

10868 

7/20 

6 

12.18 

8.01 

8.06 

64.48 

64,480 

68,460 

1,062 

10864 

7/20 

6 

12.10 

8.02 

8.07 

64.72 

71.192 

88,700 

1,298 

842  0OKPBE88I0N  TESTS  OF  OOKOBETE  FBISMS. 

No.  10841. 

Marks,  7/7. 

Composition:  Alsen  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  20  days. 

Height,  12".  18. 

Sectional  area,  8".01x8".08=64.32  square  inches. 

Grauged  length,  5''. 


Applied  loftda. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Gompres- 
■ion. 

Set. 

Fovndt. 

Founda. 

Inch. 

Inch, 

6,482 

100 

0. 

0. 

Initial  load. 

12,864 

200 

.0001 

0. 

19,296 

800 

.0008 

0. 

25,728 

400 

.0005 

.0001 

82,160 

600 

.0002 

88,692 

600 

.0008 

.0002 

E->4,167,000  pounds  per  sqnare  Inch. 

46,024 

700 

.0010 

.0006 

61,456 

800 

.0018 

.0008 

57,888 

900 

.0015 

.0004 

64.820 

1,000 

.0017 

.0005 

Eai8,750,000  pounds  per  iqaaie  Inch. 

70,752 

1,100 

.0020 

.0006 

77,184 

1,200 

.0028 

.0007 

88,616 

1,800 

.0028 

.0006 

90,048 

1,400 

.0088 

.0010 

96,480 

1,500 

.0089 

.0018 

102,912 

1,600 

.0046 

.0016 

109,844 

1,700 

.0058 

.0019 

116,776 

1,800 

.0062 

.0024 

122,208 

1,900 

.0075 

.0082 

^»£5 

2,000 

.0069 

.0040 

185,072 

2,100 

.0110 

.0068 

First  crack. 

141,504 

2,200 

.0181 

.0074 

147.986 

2,800 

.0165 

.0101 

154,868 

2.400 

.0220 

Ultimate  strength. 

............ 

0O1CFBE8SION  TESTS   OF  OOKGBETE  FRISKS. 

No.  10842. 

Marks,  7/7. 

Composition:  Alsen  cemeDt,  1;  sand,  2;  broken  stone,  4. 

Age,  20  days. 

Height,  12".03. 

Sectional  area,  8".02X8''.01 =64.24  square  inches. 

Grauged  length,  5". 
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AppUed  loada. 

In  gauged  length. 

Remarks. 

Total. 

1 

PersauAre 
inch. 

Compres- 
sion. 

Set 

PfmndB, 

JVundt. 

Inch. 

Inch. 

6,424 

100 

0. 

0. 

IniUal  load. 

12,848 

200 

0. 

0. 

19,272 

800 

.0001 

0. 

25,696 

400 

.0002 

0. 

82,120 

600 

.0002 

0. 

S'SS 

600 

.0004 

0. 

B-*6.2SO.O0O  pounds  per  square  inch. 

44,968 

700 

.0006 

0. 

51.882 

800 

.0008 

.0001 

57,816 

900 

.0011 

.0001 

S'^ 

1,000 

.0016 

.0002 

£-8,461,000  pounds  per  square  inch. 

70,664 

1,100 

.0017 

.0008 

77,088 

1,200 

.0021 

.0004 

88,512 

1,800 

.0025 

.0007 

89,986 

1.400 

.0080 

.0009 

96,860 

1,600 

.0065 

.0011 

102,784 

1,600 

.0080 

.0018 

109,206 

1,700 

.0046 

.0016 

115,682 

1,800 

.0055 

.0022 

122,066 

1,900 

.0064 

.0026 

1 

128,480 

2,000 

.0078 

.0066 

184,904 

2,100 

.0090 

.0044 

141.828 

2,200 

.0110 

.0057 

147,762 

2,800 

Ultimate  strength. 

\ 

844  OOMPBESSION   TESTS   OF   GONCBETE   PRISMS. 

No.  10846. 
Marks,  7/13. 

Composition:  Alsen  cement,  1;  sand,  2;  broken  stone,  4. 
Age,  14  days. 
Heieht,  12'M3. 

Sectional  area,  8".09X8'M2=66.69  square  inches. 
Gauged  length,  5". 


AppUed  loadfl. 

In  gauged  length. 

Remarlca. 

Total. 

PersquEre 
Inch. 

Comprai- 
Bion. 

Set. 

Pounds. 

Pnmds. 

Inch. 

Inch. 

6,569 

100 

0. 

0. 

Initial  load. 

13.138 

200 

0. 

0. 

19,707 

800 

0. 

0. 

26,276 

400 

.0001 

0. 

82.845 

500 

.0002 

0. 

39,414 

600 

.0004 

0. 

£-■6,290,000  pounds  per  square  inch. 

45,988 

700 

.0006 

0. 

68,582 

800 

.0006 

0. 

59,121 

900 

.0011 

0. 

65,690 

1,000 

.0014 

.0001 

Ea8,461,000  pounds  per  square  inch. 

72,259 

1,100 

.0018 

.0002 

78,828 

1,200 

,0022 

.0004 

85,897 

1,300 

.0027 

.0006 

91,966 

1,400 

.0088 

.0009 

98,585 

1,600 

.0041 

.0012 

105,104 

1.600 

.0050 

.0017 

111,678 

1,700 

.0069 

.0080 

118,242 

1,800 

.0170 

Ultimate  strength. 

No.  10846 
Marks,  7/13. 

Composition:  Alsen  cement,  1;  sand,  2;  broken  stone,  4. 
Age,  14  days. 
Height,  11".97. 

Sectional  area,  8".  16X8".  03 =66. 52  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

founds. 

Pounds. 

Inch. 

Inch. 

6,552 

100 

0. 

0. 

Initial  load. 

13,104 

200 

0. 

0. 

19.656 

800 

.0002 

0. 

26.206 

400 

.0004 

0. 

82,760 

500 

.0006 

0. 

89,812 

600 

.0008 

.0001 

£s3,571.000  pounds  per  square  inch. 

45,864 

700 

.0010 

.0002 

52,416 

800 

.0014 

.0006 

58.968 

900 

.0017 

.0005 

65,520 

1,000 

.0022 

.0007 

Ea3,000,000  pounds  per  square  inch. 

72,072 

1,100 

.0029 

.0010 

78.624 

1,200 

.0084 

.0013 

85,176 

1.300 

.0048 

.0018 

91,728 

1,400 

.0058 

.0024 

98,280 

1.500 

^    .0067 

.0082 

104,832 

1,600 

.0086 

.0045 

111,384 

1.700 

.0105 

.0059 

117,986 

1,800 

.0135 

.0062 

128,100 

1,879 

Ultimate  strength. 

OOMFB£SSIOK   TESTS   OF   OONGBETE  PRISMS. 

No.  10849. 
Marks,  7/15. 

Composition:  Alsen  cement,  1;  sand,  2;  broken  stone,  4. 
Age,  11  days. 
Height,  12".  12. 

Sectional  area,  8".06x8".ll=66.37  square  inches. 
Gauged  length,  5". 
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Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

PerMiuare 
Inch. 

GompreB- 
■ion. 

Set 

Founds. 

Pnmdt. 

IndL 

IndL 

6.537 

100 

0. 

0. 

Initial  load. 

18,074 

200 

.0001 

0. 

19,611 

800 

.0002 

0. 

26,148 

400 

.0008 

.0001 

82,686 

500 

.0006 

.0001 

89,222 

600 

.0007 

.0002 

Es»5,000,000  pounds  per  square  inch. 

45,759 

700  * 

.0011 

.0006 

62,296 

800 

.0015 

.0006 

68,888 

900 

.0020 

.0008 

66,870 

1,000 

.0080 

.0014 

B»2,812,000  pounds  per  square  inch. 

71,907 

1,100 

.0041 

.0022 

78,444 

1,200 

.0068 

.0068 

84,961 

1,800 

.0060 

.0048 

91,618 

1,400 

.0097 

.0062 

96.066 

1,500 

.0120 

.0081 

First  crack. 

117,200 

1  79B 

Ultimate  strength. 

No.  10,860. 
Marks,  7/16. 

Composition:  Alsen  cement,  1;  sand,  2;  broken  stone,  4. 
Age,  12  days. 
Height,  12".14. 

Sectional  area,  8".  10X8". 09 =66. 68  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pnmda. 

Ptntndt. 

Ineh. 

Inch, 

6,568 

100 

0. 

0. 

Initial  Iced. 

18,106 

200 

.0001 

0. 

19,659 

800 

.0002 

0. 

26,212 

400 

.0006 

0. 

82.766 

500 

.0004 

0. 

89,318 

600 

.0006 

.0001 

E=i5,000,000  pounds  per  square  inch. 

46,871 

700 

.0008 

.0001 

62,424 

800 

.0010 

.0001 

" 

58,977 

900 

.0012 

.0001 

66,580 

1,000 

.0014 

.0001 

Es8,461,000  pounds  per  square  inch. 

72,088 

1,100 

.0016 

.0002 

78,686 

1,200 

.0018 

.0002 

86,189 

1,300 

.0028 

.0002 

91,742 

1,400 

.0082 

.0008 

98,295 

1,600 

.0045 

.0009 

First  crack. 

101,900 

1,566 

Ultimate  strength. 

846  OOMPBESSION  TESTS   OF   OONCBETE   PSISMS. 

No.  10,863. 

Marks,  7/20. 

Composition:  Alsen  cement,  1;  sand,  2;  broken  stone^  4. 

Age,  6  days. 

Height,  12'M8. 

Sectional  area,  8".01X8".05=64.48  square  inches. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Pimndt, 
6,448 
12,806 
19.844 
26.792 
32.240 
88,688 
45,136 
61,684 
58,0S2 
64,480 
68,450 


Per  square 
Inch. 


Pounds, 
100 
200 
800 
400 
600 
600 
700 
800 
900 
1.000 
1,062 


In  gauged  length. 


Compres- 
sion. 


Inch. 

0. 

0. 

.0001 
.0002 
.0006 
.OOU 
.0019 
.0082 
.0068 
.0004 


Bet. 


Inch. 

0. 

0. 

0. 

0. 

0. 
.0008 
.0006 
.0018 
.0026 
.0091 


Remarks. 


Initial  load. 


Ea2.600,000  pounds  per  square  inch. 


Fint  crack. 
Ultimate  strength. 


No.  10,864. 
Marks,  7/20. 

(Composition:  Alsen  cement,  1;  sand,  2;  broken  stone,  4. 
Age,  6  days. 
Height,  12'M0. 

Sectional  area,  8".02x8".07=64.72  square  inches. 
Oauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total, 

Persqiiare 
inch. 

Compres- 
sion. 

Set. 

Pounds, 

Pounds, 

Inch. 

Inch. 

6.472 

100 

0. 

0. 

Initial  load. 

12,044 

200 

0. 

0. 

19,416 

800 

.0001 

0. 

25,888 

400 

.0008 

0. 

32,360 

600 

.0006 

.0001 

S'^ 

600 

.0009 

.0001 

E— 8,125,000  pounds  per  square  Inch. 

46,304 

700 

.0015 

.0004 

51,776 

800 

.0028 

.0009 

66,248 

900 

.0068 

.0015 

64,720 

1,000 

.0049 

.0025 

E— 1,875,000  pounds  per  square  inch. 

71,192 

1,100 

.0076 

.0048 

Fint  crack. 

77,664 

1,200 

.0106 

.0068 

88,700 

1,298 

Ultimate  irtrength. 

ii 


YAMMERTHAL  FLINT"  LIMESTONE 

FROM 

BUFFALO,  NEW  TOEK. 


847 


"yammkethal  flint"  limestone. 


Compression  Tests. 

I 


849 


^ 

X. 

\ 

No.  of  test 

Dimensions. 

Sectional 
area. 

First  crack. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 

inch. 

10265 
10266 

Inches. 
4.06 
4.06 

Inches. 
4.05 
4.05 

Inches. 
4.05 
4.04 

Sq.  inches. 
16.40 
16.36 

Pounds. 
861,000 
178.000 

Pcnmds. 
474,800 
802,600 

Pounds. 
28,961 
18,496 

Transverse  Tests. 


'^ 

^ 

\ 

X 

\ 

N 

* —  ^4' 

— 

\, 

« 20" 

4" — > 

Stones  supported  at  ends  20"  apart  and  loaded  at  the  middle  over  a 
length  of  1". 


No.  of  test 

Dimensions. 

Ultimate  strength. 

Breadth. 

Inches. 
4.04 
4.09 

Depth. 

Total. 

Modulus  of 
rupture,  R. 

10261  

Inches. 
6.04 

Pounds. 
6.760 

Pounds* 
1,876 
2,000 

10262     .          ...                

6.06    1       10.010 

H.  Doc.  300 54 
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"YAMMBBTHAL    flint"    LIMK8T0NE, 

Shearing  Tests. 


No.  of  test 

Shearing  dimen- 
sions. 

Shearing 
area. 

Shearing  strength. 

Total. 

Per 
square 
inch. 

10263                  

Inches. 
4.06x6.04x2 
4.04x6.05x2 

Sq.  inches. 
49.04 
48.88 

Potinds. 
123.500 
84.800 

2.  .518 
1.736 

10264  

Compression  Test  of  Red  Granite. 


F:^^-. 


Sample  sawed  out  of  a  larger  block  and  faces  rubbed  flat. 


No.  of  test. 

Dimensions. 

SccUonal 
area. 

First  crack. 

Ultimate  stren^h. 

Height. 

Compressed 
surface. 

Total. 

Pminds. 
459,500 

'^L'ST'" 

9622 

Inches. 
4.03 

Inches. 
4.00 

Inches. 
4.01 

Sq.  inches. 
16.04 

Pimnds. 
444.000 

Jtmnds, 

28.647 

Pyramidal  fracture. 


CEMENT   BBIQUBTTES. 

Cement  Briquettes, 
beach's  rosendale  cement. 

BRIQUETTES  SET  IN  AIR  24  HOURS. 


851 


Fineness.           | 

Dimensions. 

Tensile  strength. 

No.  of 
test. 

Marks. 

Sectional 
area. 

Residue  on  sieves.    1 

1 

Width. 

Thick- 
ness. 

Total. 

Per  square 
inck. 

80-mesh. 

100-mesh. 

9648 

1 

Inches. 

{     1.01 

1.01 

1.02 

Tnchet. 
1.00 
1.02 
1.01 

Sq.  indies. 
1.01 
1.08 
1.06 

Founds. 
119 
155 
120 

Pounds. 
118 
151 
116 

Percent. 
12.0 

Percent. 
12.5 

9549 

2 

1.02 
1.02 
1.02 

1.00 
1.00 
1.00 

1.02 
1.02 
1.02 

129 
92 
120 

126 
90 
118 

19.1 

19.1 

9660 

3 

1.02 

1.01 

I      1.02 

1.00 
1.01 
1.00 

1.02 
1.02 
1.02 

180 
126 
116 

127 
124 
114 

18.7 

18.8 

9561 

4 

1.02 

1.02 

I      1.02 

1.00 
1.00 
1.00 

1.02 
1.02 
1.02 

187 
109 
115 

184 
107 
118 

16.5 

17.0 

9552 

5 

f      1.02 
\      1.02 
I      1.02 

1.00 
1.00 
1.00 

1.02 
1.02 
1.02 

145 
156 
146 

142 
155 
145 

10.5 

11.9 

9558 

6 

1.02 
1.02 
1.02 

1.00 
1,00 
1.00 

1.02 
1.02 
1.02 

97 
70 
85 

95 

69 
88 

16.2 

17.0 

9554 

^ 

1.02 
1.02 
1.01 

1.01 
1.01 
1.01 

1.08 

•      1.08 

1.02 

86 
128 
136 

88 
124 
133 

19.5 

20.0 

9565 

8 

1.02 
1.02 
1.02 

.98 
1.00 
1.00 

1.00 
1.02 
1.02 

124 
138 
154 

124 
135 
151 

18.5 

18.7 

9656 

9 

r      1.01 
1.02 
1.01 

1.00 
1.00 
.99 

1.01 
1.02 
1.00 

98 
146 
152 

97 
148 
152 

11.0 

12.0 

9557 

10 

f      1.02 
1.02 
1.01 

1.00 
1.00 
1.00 

1.02 
1.02 
1.01 

156 
141 
174 

162 
188 
172 

14.5 

15.4 

9558 

11 

r      1.02 

1.02 

I      1.02 

1.01 
1.00 
1.00 

1.08 
1.02 
1.02 

128 
121 
187 

124 
119 
184 

20.6 

20.8 

9559 

12 

f      1.02 

1.02 

[      1.02 

1.00 

.96 

1.00 

1.02 
1.00 
1.02 

160 
165 
142 

147 
155 
189 

16.0 

16.5 

9560 

13 

1.01 

1.01 

I      1.02 

1.01 
1.00 
1.00 

1.02 
1.01 
1.02 

154 
151 
182 

152 
149 
129 

21.0 

21.5 

BRIQUETTES  SET  IN  AIR  2  HOURS,  AND  IN  WATER  22  H©URS. 


9568 
9564 
9665 
9566 
9567 
9568 
9569 
9570 
9571 
9572 

1 
2 
8 
4 
6 
8 
9 
10 
11 
12 

1.00 
1.01 
1.01 
1.01 
1.01 
1.01 
1.01 
1.02 
1.02 
1.02 

.96 

.96 
1.00 

.99 
1.00 

.99 
1.00 
1.00 
1.00 
1.00 

.98 
.99 
1.01 
1.00 
1.01 
1.00 
1.01 
1.02 
1.02 
1.02 

70 
79 
78 
78 
68 
79 
63 
62 
66 
79 

71 
80 
72 
73 
62 
79 
62 
61 
65 
77 

1 

ENDDRANCE  OF  ROTATING  SHAFTS. 
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ENDUBANOE   OF   BOTATING   SHAFTS. 
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Shafts  tuiTied  down  from  bars  li"  diameter. 
Diameter  1".     Speed  of  rotation,  500  per  minute. 
Length  between  end  supports,  33". 
Loaded  over  4"  length  at  middle. 


Total  num- 
ber of 
rotations. 


453,700 

366.500 

535,200 

56,518,910 

66,679,000 

50,214,720 

27,646,930 
36,502,480 


Treatment  of  steel. 


Untreated,  hot  rolled  bar. 

....do 

....do 

....do 

....do 

....do 

Annealed  at  low  heat..., 
/Oil  tempered  and  an- 
\    nealod  at  high  heat. 


RcmarkH. 


Rupturetl. 

Do. 

Do. 
Not  rupture<1. 

Do. 

Do. 
Ruptured. 

►Not.ruptureil. 


^1 


IMPACT  TESTS. 
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IMPACT  TESTS. 

Impact  tests  were  inaugurated  upon  the  softer  metals  under  com- 
pression loads,  using  flat-ended  cylindrical  specimens.  They  rested 
upon  an  anvil  naving  a  hardened  steel  face,  and  were  struck  by  blows 
from  a  falling  ram  of  77  pounds  weight,  which  also  had  a  hardened 
steel  hammer  face. 

The  anvil  and  cast-iron  chabotte,  which  are  securely  bolted  together, 
have  a  total  weight  of  about  30,000  pounds,  and  these  rest  upon  a 
cast-iron  base,  which  in  turn  weighs  about  30,000  pounds. 

Results  on  lead  form  the  larger  part  of  the  experiments  here  reported, 
a  number  of  tests  having  been  made  upon  tin,  zinc,  and  copper;  all 
subjected  to  impact  under  striking  velocities  ranging  from  1.64  feet 
per  second  for  a  drop  of  |"  up  to  19.79  feet  per  second  for  a  drop  of  73". 

The  details  of  the  experiments  are  followed  by  a  number  of  diagrams 
showing  certain  series  of  the  tests. 

Rod  lead  was  generally  used  on  account  of  its  uniformity  in  structure 
and  resisting  qualities.  This  metal  was  cast  in  a  cylinder  T^V"  diameter 
and  forced  mrough  an  aperture  at  the  lower  end,  the  size  of  the  rod,  by 
means  of  a  plunger  actuated  by  hydraulic  pressure,  in  the  usual  man- 
ner of  making  lead  pipe.  The  coarser  granular  structure  found  in  tlie 
casting  in  this  manner  is  drawn  down  to  a  finer  granulation,  much  elon- 
gated, in  the  rod,  and  possessing  greater  uniformity  in  resistance  than 
found  in  small  castings,  in  which  different  casting  temperatures  and 
conditions  of  cooling  are  usually  experienced. 

Table  1  gives  the  results  in  a  series  of  73  specimens,  1"  diameter  and 
2"  in  height  each,  which  were  subjected  to  one  blow  each  of  the  ram, 
the  heights  ranging  from  1"  to  73".  This  was  followed  by  giving  each 
specimen  an  additional  blow  of  6"  drop,  and  afterwards  a  blow  from 
such  additional  height  as  gave  an  aggregate  of  79"  for  the  three  blows. 

Table  2  gives  results  on  specimens  1"  diameter  and  li"  in  height; 

Table  3,  results  on  specimens  of  the  same  diameter  but  1"  in 
height;  and 

Table  4,  specimens  0.799"  diameter  by  1".6  in  height. 

In  Table  6  are  the  results  on  one  specimen  subjected  to  successive 
blows  1"  each,  aggregating  73"  in  the  series. 

Table  6  shows  similarly  the  results  on  one  specimen  in  which  each 
blow  was  from  a  height  of  2",  while 

Table  7  has  the  results  of  six  different  specimens,  which  were  sub- 
jected to  blows  of  6"  each,  and  from  greater  heights. 

Tables  9  and  10  are  on  individual  specimens,  cylinders  1"  diameter 
by  li"  high,  and  0".799  diameter  by  1".6  high  respectively.  On  Table 
10  are  shown  results  in  which  intervals  of  rest  have  occuiTed  between 
blows. 

The  results  on  samples  taken  directly  from  the  pig  are  found  in 
Table  11. 

Diagrams  1,  2,  and  3  are  based  upon  the  results  found  in  tables  1,  2, 
3,  6,  6,  and  7. 

The  relative  compression  of  cylinders  of  the  same  diameter,  but  of 
different  heights,  mav  be  seen  upon  inspection  of  diagram  1. 

In  diagram  2  are  shown  the  curves  resulting  from  the  first  series  of 
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single  blows,  additional  blows  of  5"  each,  and  after  an  aggregate  of 
79"  in  height  had  been  received  by  each  specimen.  The  increased 
resistance  of  the  metal  against  higher  striking  velocities  of  the  ram  is 
clearly  shown  bv  comparing  the  relative  effect  of  the  6"  .blows  with  the 
curve  of  single  Blows  for  greater  heights.  The  curve  after  79"  aggre- 
gate drop  further  shows  tne  same  result,  and  since  the  halves  of  this 
curve  are  fairly  alike  it  appears  that  about  the  same  result  is  reached 
when  the  order  of  the  blows  was  1",  5",  and  73",  or  when  this  order 
was  reversed. 

More  conspicuous  still  are  the  results  plotted  in  diagram  3  of  the 
relative  resistance  of  the  lead  under  different  striking  velocities  of  the 
ram.  Comparing,  as  an  example,  the  effect  of  three  blows  of  12"  each 
with  the  corresponding  decrement  of  the  specimen  under  a  single  blow 
and  it  will  be  found  to  correspond  with  a  single  blow  of  63".  This 
difference  in  resistance  is  evidently  encountered  in  the  early  stages  of 
compression,  when  the  metal  is  being  displaced  at  the  higher  velocities, 
and  IS  an  index  of  the  resistance  encountered  in  the  single  blow  having 
a  maximum  velocity  of  16.86  feet  per  second  against  a  maximum  veloc- 
ity of  8.02  feet  per  second  in  the  12"  blows.  In  the  latter  stages  of 
compression,  with  the  velocity  of  the  ram  greatly  retarded,  the  resist- 
ance of  the  metal  against  flow  approaches  a  condition  more  nearly 
identical  in  each  experiment. 

The  curves  of  decrements  of  heights  under  the  lower  striking  veloci- 
ties of  the  6",  2",  and  1"  blows  show  less  variation  in  the  resistance  of 
the  metal.  A  series  of  i"  blows,  the  details  of  which  are  not  recorded 
in  this  report,  shows  somewhat  less  resistance  encountered  than  with 
1"  blows;  that  is,  the  decrements  in  heights  are  greater  in  the  case  of 
the  i"  blows  for  equal  aggregate  blows.  From  all  of  which  it  appears 
that  the  resistance  of  flow  increases  with  the  increase  of  velocity  of 
impact  over  the  range  of  velocities  covered  by  these  experiments. 

At  the  foot  of  Table  7  are  the  measurements  of  concentric  circles  on 
the  ends  of  a  specimen  and  the  distance  apart  of  rin^  on  the  cylin- 
drical surface  laid  off  before  impact  and  measured  again  after  impact 
This  was  done  to  judge  of  the  paths  followed  by  the  parts  of  the  speci- 
men during  impact.  The  enlargement  of  each  of  the  end  circles  indi- 
cates the  projection  of  metal  into  these  surfaces  from  points  below,  and 
the  shortened  surface  sections  show  that  some  folding  over  occurred 
near  the  circumference.  From  the  sinuous  shape  assumed  by  these 
circular  lines  after  impact,  it  was  evident  that  flow  did  not  take  place 
uniformly  throughout  the  mass,  but  was  modified  by  the  crystiflline 
structure  of  the  lead.  As  the  specimens  were  reduced  in  height,  there 
was  formed  a  bright  halo  of  metal  on  the  ends  at  the  circumference, 
reaching  a  width  of  0".2  db,  and  which  was  attributed  to  radial  flow  or 
the  lead  over  the  surfaces  of  the  anvil  and  the  hammer  face  of  the 
ram.  This  frictional  resistance  must  necessarily  absorb  some  of  the 
energy  of  the  falling  weight.  Still,  a  succession  of  short  blows  caused 
the  specimen  to  assume  a  more  decided  barrel  shape  than  a  single  blow 
from  a  height  equal  to  the  aggregate  of  the  shorter  ones. 

In  those  experiments  in  which  single  blows  of  gradually  increasing 
heights  were  used,  the  different  specimens  gradually  assumed  a  trun- 
cated conoidal  shape,  in  which  the  IcLrger  diameter  was  at  the  bottom 
end,  that  resting  upon  the  anvil.  Tliese  remarks  all  refer  to  the 
behavior  of  the  lead  cylinders. 


IMPAGT  TBBT8.  861 

In  carrying  out  experiments  where  a  number  of  blows  were  eiven 
the  same  specimen,  some  irre^larity  in  the  behavior  of  the  lead  was 
due  to  intei-vals  of  rest  occurring  during  the  progress  of  the  series. 
Special  tests  on  this  feature  are  recorded  in  Table  10.  In  the  second 
experiment  it  will  be  seen  that  the  blows  immediately  followed  each 
other  until  four  had  been  delivered,  the  successive  decrements  in 
height,  which  began  with  0".059,  falling  in  the  meantime  to  0".031. 
Then  followed  an  interval  of  rest  of  22  hours,  after  which  the  next 
decrement  of  height  rose  to  0".050,  and  was  followed  by  decrements 
of  0".035  and  0".030  under  the  additional  blows  immediatiBly  there- 
after given.  Another  rest  followed,  now  of  30  hours,  whereupon  the 
decrement  of  height  was  0".054.  Not  in  all  cases  were  the  diflferences 
in  the  magnitude  of  the  decrements  so  marked  as  these  referred  to, 
the  rest  following  the  ninth  blow  forming  an  exception  in  the  present 
eroeriment. 

It  will  be  further  observed  that  when  rests  followed  each  sucessive 
blow  the  decrements  of  height  did  not  attain  the  magnitude  found  in 
those  cases  in  which  several  blows  preceded  the  interval  of  rest.  The 
first  experiment  in  the  table  shows  this. 

A  statement  consistent  with  the  present  data  would  be  as  follows: 
That  lead  may  be  brought  into  a  temporary  state  of  higher  resistance, 
and  that  during  an  interval  of  rest  tnis  temporary  state  of  increased 
rigidity  may  be  recovered  from.  This  state  of  increased  rigidity 
must,  of  course,  first  be  entered  upon  to  admit  of  subsequent  relaxa- 
tion. 

In  the  preliminary  tests  of  lead  cylinders  from  metals  cast  under 
different  rates  of  cooling  it  appeared  that  the  more  slowly  cooled 
samples  g^ve  somewhat  less  resistance  to  impact  than  rapidl}^  cooled 
metal.     The  slowly  cooled  samples  were  much  the  coarser  grained. 

Specimens  from  the  pig,  when  compressed  normally  to  the  longi- 
tudinal axes  of  the  crystals  of  the  metal,  flowed  most  m  the  direction 
of  the  length  of  the  crystals.  Specimen  H,  Table  11,  after  a  drop  of 
60",  elongated  in  the  airection  of  the  length  of  the  crystals  from  1' 
(the  original  diameter)  to  2". 09  after  impact,  while  in  a  crosswise 
direction  the  final  diameter  was  1".07,  an  increase  of  0".07  in  this 
direction  against  1".09  in  the  direction  of  the  lengths  of  the  crystals. 

This  tendency  to  flow  more  readily  in  the  direction  of  the  "major 
axes  of  the  crystals  may  be  overcome  in  a  degree  by  a  partial  com- 
pression under  a  lighter  blow  followed  by  an  interval  of  rest. 

Specimen  I  was  first  struck  with  a  blow  of  30"  height,  and  then 
after  four  days'  rest  with  another  of  the  same  height.  After  the  first 
blow  the  major  and  minor  diameters  were  1".54:  and  1".06,  respectivelv; 
after  the  second  they  were  1".80  and  1".30,  a  decided  gain  in  the 
crosswise  direction  of  the  crystals  by  the  second  blow.  Specimens 
compressed  endwise  the  crystals  more  readily  retain  their  cylindrical 
shape.  Specimen  C,  after  a  blow  of  60",  measured  1".5  and  1".3  on 
two  diameters. 

Notwithstanding  these  peculiarities  of  flow,  the  decrements  of  height 
are  not  decidedly  unlike,  whether  the  specimens  are  compressed  lon- 
gitudinally or  radially  with  reference  to  the  location  of  the  specimen 
m  the  pig. 

Coming  to  the  behavior  of  tin,  shown  in  Table  12,  the  decrements 
of  height  are  greater  with  specimens  compressed  endwise  the  crystals. 
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Badial  specimen  17,  under  50"  height  of  drop,  conipressed  0".455 
a^inst  0".355  for  specimen  5,  which  was  taken  out  ot  the  ingot  in  a 
longitudinal  direction.  The  photographs  show  the  radial  specimens  to 
have  their  axes  parallel  to  the  length  of  the  crystals  of  the  metal. 

Tin  and  zinc  Doth  differ  from  lead  in  respect  to  the  direction  in 
which  lateral  flow  most  readily  takes  place.  In  these  metals  the 
greater  flow  takes  place  perpendicular  to  the  longitudinal  axes  of  the 
crystals.  Tin  recast  from  the  in^ot  in  an  iron  mold  g-ives  greater 
resistance  against  impact  than  specunens  from  the  ingot. 
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APPEARANCE  OF  LEAD  SPECIMENS  AFTER  IMPACT. 

1.  S|H.H'imen  fn)m  the  pij?. 

2.  Si>eeimen  from  a  casting  in  a  niagneslH  mold. 

3.  Specimen  from  a  casting  in  an  iron  mold. 
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Impact  Tests.     Lead  Cylinders. 

Lead  rod  from  the  Boston  Lead  Manufacturing  Company. 
Weight  of  ram,  77  pounds. 
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Height  of  drop. 

Height  of  specimen. 

Approxi- 
mate diam- 
eter after 
Impact. 

Decrement  of  height. 

Initial. 

After  Im- 
pact. 

Inch. 
.950 
.919 
.898 
.869 
.848 
.829 
.811 
.796 
.778 
.762 
.748 
.783 
.720 
.706 
.604 
.682 
.669 
.668 
.647 
.688 
.626 
.615 
.604 
.594 
.583 
.676 
.567 
.567 
.550 
.540 
.531 
.525 
.518 
.509 
500 
.494 
.489 
.480 
.478 
.464 
.458 
.452 
.449 
.444 
.487 
.430 
.424 
.418 
.411 
.407 
.401 
.897 

Total. 

Inch. 
.047 
.078 
.106 
.128 
.150 
.168 
.186 
.201 
.219 
.286 
.249 
.264 
.277 
.298 
.308 
.815 
.828 
.339 
.851 
.363 
.872 
.882 
.898 
.406 
.413 
.422 
.430 
.440 
.447 
.457 
.466 
.472 
.479 
.488 
.497 
.506 
.508 
.517 
.624 
.585 
.589 

Successive. 

Ineha. 
1 

Inch. 
.997 
.997 
.998 
.997 
.998 
.997 
,997 
.997 
.997 
.998 
.997 
.997 
.997 
.998 
.997 
.997 
.997 
.997 
.998 
.996 
.998 
.997 
.997 
.997 
.996 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.996 
.997 
.997 
.996 
.998 
.997 
.997 
.997 

Inchea. 
1.04 
1.04 
1.07 
1.08 
1.10 
1.11 
1.12 
1.18 
1.15 
1.16 
1.17 
1.18 
1.20 
1.21 
1.22 
1.28 
1.24 
1.24 
1.25 
1.26 
1.27 
1.29 
1.80 
1.81 
1.32 
1.88 
Ld4 
1.85 
1.86 
1.88 
1.89 
1.40 
1.41 
1.42 
1.43 
1.44 
1.44 
1.45 
1.46 
1.48 
1.49 
1.60 
1.51 
1.52 
1.52 
1.54 
1.55 
1.55 
1.57 
1.58 
1.50 
1.60 

Inch. 
.047 
.081 
.027 
.023 
.022 
.018 
.018 
.016 
.018 
.017 
.013 
.015 
.013 
.016 
.010 
.012 
.018 
.011 
.012 
.012 
.009 
.010 
.011 
.010 
.010 
.009 
.006 
.010 
.007 
.010 
.009 
.006 
.007 
.009 
.009 
.006 
.006 
.009 
.007 
.009 
.004 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25       

26 

27 

28 

29 

80 

81 

32 

83 

84 

35 

36 

87 

88 

89 

40         

41 

42          

.545               .006 
.548               .003 
.563               .005 
.561               .006 
.567               .006 
.678               .006 
.678               .006 

48 

44 

46 

46 

47 

48         

49 

.587               .009    . 

50 

.690               .008    ' 

51 

.606               .006    1 
.600               -OOi    1 

52            

1 
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Impact  Tests.     Lead  Cylinders — Continued. 


Height  of  drop. 

Height  of  Hpecimeii. 

Approxi- 
mate diam- 
eter after 
impact. 

Decrement  of  height. 

InitUl. 

After  im- 
pact. 

Total. 

Succeasive. 

Inch, 
.006 
.003 
.008 
.008 
.005 
.008 
.005 
.008 
.010 

Incha. 
68 

Inch, 
.996 
997 
.997 
.997 
.997 
.996 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 

Inch. 
.890 
.888 
.880 
.877 
.872 
.868 
.864 
.861 
.851 
.849 
.346 
.841 
.887 
.883 
.881 
.822 
.321 
.819 
.313 
.805 
.302 

Inches. 
1.61 
1.63 
1.64 
1.65 
1.65 
1.66 
1.67 
1.68 
1.70 
1.71 
1.72 
1.73 
1.74 
1.75 
1.76 
1.77 
1.78 
1.79 
1.80 
1.82 
1.88 

Inch, 
.606 
.609 
.617 
.620 
.625 
.628 
.683 
.686 
.646 
.648 
.651 
.656 
.660 
.664 
.666 
.675 
.676 
.678 
.684 
.692 
.696 

54 

55 

56 

57 

68.                     

59 

60 

61 

62.                     

.002 

63 ! 

.008 
.005 
.004 
.004 
.002 

64                                .     

66:::::::::::::::::::::.:::::::::: 

66.                        

,    67 

,    68..                 

.009 

69 

.001     ' 

70 

,002 
.006 
.006 
.008 

— . 

71 

72 

78 
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Lead  from  the  Boston  Lead  Manufacturing  Company. 
Weight  of  ram,  77  pounds. 


Height 
of  drop. 

Approxi- 
mate 

diameter 
after 

impact. 

Decrement  of 
height 

Height 

of  dron, 

aecona 

blow. 

Height  of 
specimen 
after  im- 
pact 

Decrement  of    / 
height 

Initial. 

After 
impact. 

Total. 

Buc- 
ce«iye. 

Suc- 
ceasive. 

1 
Total. 

Inches. 
1 
2 
8 
4 
.    5 
6 
7 
8 
9 
10 

Inches. 
1.593 
1.594 
1.595 
1.595 
1.594 
1.595 
1.594 
1.595 
1.594 
1.595 

Inches. 
1.575 
1.467 
1.426 
1.889 
1.363 
1.824 
1.293 
1.268 
1.241 
1.219 

Inches, 

Inch. 
.078 
.127 
.169 

Inch. 
.078 
.049 

.042 

Inches. 

Inches. 
1.815 
1.250 
1.208 
1.178 
LM7 
1.128 
1.097 
1.077 
1.054 
1.006 

Inch, 
.200 
.217 
.218 

Inches, 
.278 
.844 

.206    1        .087 

.211    '     -4i7     1 

.87 
.88 
.89 
.90 
.91 
.92 

.241 
.271 
.801 
.827 
.853 
.876 

.035 
.080 
.080 
.026 
.026 
.028 

.206 
.201 
.196 
.191 
.187 
.188 

.447 
.472 
.497 
.518 
.540 
.569 

IMPACT   TESTS. 

Impact  Tests.     Lead  Cylindebs— Continued. 
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Height  of  specimen. 

Approxi- 
mate 

diameter 
after 

impact. 

Decrement  of 
height. 

Height 

Heightof 
after  im- 

Decrement of 
height. 

Height 
of  drop. 

of  drop, 
aecona 

InitUl. 

After 
impact. 

Total. 

Suc- 
cessive. 

blow. 

pact. 

c^e.  f  Tot.1. 

Inehn, 

Ineha. 

Inches. 

Inches. 

Inch. 

Inch. 

Inches. 

Inches. 

Inch.       Inches. 

11 

1.504 

1.196 

.93 

.398 

.022 

5 

1.016 

.180        .578 

12 

1.596 

1.171 

.04 

.425 

.027 

5 

.997 

.174         .500 

13 

1.592 

1.148 

.96 

.444 

.019 

5 

.978 

.170    ,     .614 

14 

1.595 

1.182 

.96 

.463 

.019 

5 

.964 

.168         .681 

15 

1.598 

1.107 

.97 

.486 

.023 

5 

.942 

.166    '     .651 

16 

1.595 

1.009 

.98 

.506 

.020 

5 

.928 

.161    1     .667 

17 

1.594 

1.068 

.99 

.526 

.020 

5 

.911 

.157    !     .688 

18 

1.595 

1.046 

1.00 

.549 

.023 

5 

.898 

.158    1     .702 

19 

1.598 

1.029 

1.01 

.564 

.015 

5 

.878 

.151    1     .715 

20 

1.598 

1.011 

1.02 

.582 

.018 

5 

.862 

.149         .781 

21 

1.598 

.994 

1.08 

.599 

.017 

5 

.849 

.145 

.744 

22 

1.598 

.978 

1.04 

.615 

.016 

5 

.885 

.143 

.758 

28 

1.594 

.962 

1.04 

.632 

.017 

5 

.822 

.140 

.772 

'        24 

1.595 

.949 

1.05 

.646 

.014 

5 

.810 

.139 

.785 

25 

1.594 

.982 

1.06 

.662 

.016 

5 

.797 

.135 

.797 

26 

1.598 

.921 

1.07 

.672 

.010 

5 

.787 

.134 

.806 

27 

1.598 

.902 

1.08 

.601 

.019 

5 

.771 

.131          .822 

28 

1.502 

.889 

1.09 

.708 

.012 

5 

.760 

.129         .882 

29 

1.592 

.875 

1.10 

.717 

.014 

5 

.748 

.127 

.844 

80 

1.504 

.864 

1.11 

.730 

.013 

5 

.789 

.125 

.856 

81 

1.504 

.853 

1.12 

.741 

.011 

5 

.730 

.123 

.864 

82 

1.504 

.841 

1.18 

.753 

.012 

5 

.720 

.121 

.874 

88 

1.504 

.825 

1.14 

.769 

.016 

5 

.706 

.119 

.888 

84 

1.595 

.813 

1.14 

.782 

.013 

5 

.697 

.116 

.896 

85 

1.594 

.80b 

1.15 

.791 

.009 

5 

.688 

.115 

.906 

86 

1.504 

.792 

1.16 

.802 

.011 

5 

.679 

.113 

.915 

87 

1.504 

.777 

1.17 

.817 

.015 

5 

.666 

.111 

.928 

88 

1.596 

.765 

1.18 

.830 

.018 

5 

.657 

.108 

.938 

89 

1.595 

.755 

1.19 

.840 

.010 

5 

.648 

.107 

.947 

40 

1.594 

.746 

1.20 

.848 

.008 

5 

.641 

.105 

.953 

41 

1.594 

.785 

1.21 

.850 

.011 

5 

.681 

.104 

.963 

^ 

1.504 

.726 

1.21 

.868 

.009 

5 

.624 

.102 

.970 

43 

1.598 

.710 

1.22 

.883 

.015 

5 

.610 

.100 

.988 

44 

1.504 

.702 

1.23 

.602 

.009 

5 

.604 

.098 

.990 

45 

1.504 

.686 

1.25 

.906 

.016 

5 

.590 

.096 

1.004 

46 

1.598 

.678 

1.25 

.915 

.007 

5 

.588 

.095 

1.010 

47 

1.504 

.675 

1.26 

.919 

.004 

5 

.580 

.095 

1.014 

48 

1.503 

.661 

1.27 

.962 

.018 

5 

.569 

.092 

1.024 

49 

1.508 

.658 

1.28 

.940 

.008 

5 

.562 

.091 

1.081 

50 

1.594 

.644 

1.29 

.960 

.010 

6 

.655 

.069 

1.089 

51 

1.596 

.635 

1.80 

.960 

.010 

5 

.547 

.068 

1.048 

52 

1.592 

.623 

1.81 

.969 

.009 

5 

.686 

.087 

1.066 

58 

1.598 

.615 

1.82 

.978 

.009 

5 

.680 

.065 

1.068 

54 

1.591 

.608 

1.88 

.983 

.005 

5 

.524 

.064 

1.067     i 

55 

1.598 

.598 

1.34 

.996 

.012 

6 

.516 

.062    1  1.077 

J 
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impact  tests. 
Impact  Tests.     Lead  Cylinders. 


Lead  rod  from  the  Boston  Lead  Manufacturing  Company. 
Weight  of  rami,  77  pounds. 


Successive  blows  of  1"  each  given  the  same  specimen. 


Height  of  drop. 

Height  of  specimen. 

Decrement  of  height 

Successive. 
iMhes. 

Total. 

IniUal. 

After 
impact. 

Successive. 

Total. 

Inches. 
1 
2 
8 
4 

\ 

7 
8 
9 
10 
11 
12 
18 
14 
16 
16 

19 
20 
21 
22 
28 
24 
25 
26 
27 
28 
29 
80 
81 
82 
88 
84 
86 
86 
87 
38 
89 
40 
41 

Inches. 
2.000 

Inches. 
1.942 
1.908 
1.869 
1.838 
1.811 
1.784 
1.766 
1.729 
1.702 
1.678 
1.644 
1.616 
1.589 
1.562 
1.686 
1.509 
1.484 
1.460 
1.424 
1.898 
1.375 
1.854 
1.334 
1.314 
1.289 
1.264 
1.242 
1.219 
1.200 
1.180 
1.161 
1.142 
1.116 
1.096 
1.078 
1.080 
1.048 
1.026 
1.007 
.990 
.962 

Inch. 
.068 
.069 
.084 
.081 
.027 
.027 
.028 
.027 
.027 
.029 
.029 
.028 
.027 
.027 
.026 
.027 
.026 
.024 
.066 
.026 
.023 
.021 
.020 
.020 
.026 
.026 
.022 
.028 
.019 
.020 
.019 
.019 
.026 
.020 
.018 
.018 
.017 
.018 
.018 
.017 
.028 

Inches. 
.068 
.097 
.131 
.162 
.189 
.216 
.244 
.271 
.298 
.327 
.356 
.884 
.411 
.438 
.464 
.491 
.616 
.540 
.676 
.602 
.625 
.646 
.666 
.686 
.7U 
.786 
.768 
.781 
.800 
.820 
.839 
.868 
.884 
.904 
.922 
.940 
.967 
.975 
.996 
1.010 
1.088 

IMPACT   TESTS. 

Impact  Tests.     Lead  Cylinders — Continued. 
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Height  of  drop. 

Height  of  specime  i. 

Decrement  of  height. 

Successive. 

Total. 

Initial. 

After 
impact 

Succe8Biye.i     Total. 

Incha. 

Inches. 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
58 
54 
55 
56 
57 
58 
59 
60 
61 
62 
68 
64 
65 
66 
67 
68 
69 
70 
71 
72 

Inches. 

Inches. 
.944 

Inch. 
.018 

Inches. 
1.066 
1.072 
1.066 
1.098 
1.111 
1.124 



.928 
.914 
.902 
.889 
.876 
.868 
.849 
.838 
.819 
.807 
.795 
.783 
.772 
.769 
.747 
.784 
.728 
.711 
.700 
.090 
.680 

.016 
.014 
.012 
.018 
.013 

.018 

1.137 

.014 
.016 
.014 
.012 
.012 
.012 
.011 
.018 
.012 
.013 
.011 
.012 
.011 
.010 
mo 

1  151 
1  167 
1.181 
1.193 
1.206 
1.217 
1.228 
1.241 
1.268 
1.266 
1.277 
1.289 
1.300 
1.310 
1.32C 
1.831 
1.341 
1.352 
1.364 
1.375 
1.386 
1.396 
1.406 
1.412 

.669    ,           .oil 
.669    I           .010 
.648    1           .011 
.686               .012 
.625               .011 
.614    !           .011 
.606               -009 

.597 
.588 

.008 
.009 
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impact  tests. 
Impact  Tests.     Lead  Cylinders. 


Lead  rod  from  the  Boston  Lead  Manufacturing  Company. 
Weigfht  of  ram,  77  pounds. 


I 


Successive  blows  of  2"  each  given  the  same  specimen. 


Height  of  drop 

Height  of  specimen. 

Decrement  of  heig-lit. 

Soocessiye. 

Total. 

Initial. 

After 
impact. 

SuccesBive. 

*  Total. 

Inches. 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

JncA«j. 
2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
88 

48 
50 
62 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 

Inches. 
1.999 

1.835 
1.782 
1.729 
1.666 
1.590 
1.689 
1.494 
1.446 
1.896 
1.349 
1.306 
1.264 
1.219 
1.180 
1.138 
1.091 
1.057 
1.021 
.986 
.951 
.921 
.892 
.867 
.880 
.803 
.776 
.760 
.718 
.696 
.674 
.647 
.627 
.606 
.688 
.568 

Inch. 
.101 
.068 
.053 
.058 
.064 
.076 
.061 
.046 
.048 
.050 
.047 
.048 
.042 
.046 
.069 
.042 
.047 
.084 
.036 
.085 
.065 
.080 
.029 
.085 
.027 
.027 
.027 
.026 
.062 
.022 
.022 
.027 
.020 
.019 
.020 
.020 

Incha. 

.101 

.164 

.217 

.270 

.834 

.409 

.460 

.606 

.568 

.003 

.650 

.693 

.786 

.780 

.819 

.861 

.906 

.942 

.978 

L018 

1.048 

.1.078 

1.107 

1.142 

1.169 

1.196 

1.228 

1.249 

L281 

1.806 

1.826 

1.862 

1.872 

1.891 

1.411 

1.481 

nCPACT   TESTS. 
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Lead  rod  from  the  Boston  Lead  Manufacturing  Company. 
Weight  of  ram,  77  pounds. 


i^i'bo  -M 


Successive  blows  given  individual  specimens. 


Height  of  drop. 

Height  ol  specimen. 

Decrement  of  height. 

Successive. 

Total. 

Initial. 

After  im- 
pact. 

Successive. 

Total. 

Inches. 

12 
12 
12 
12 
12 
12 

24 
12 
12 
12 
12 

36 
12 
12 
12 

48 
12 
12 

72 

Inches. 
6 
12 
18 
24 
80 
86 
42 
48 
54 
60 
66 
72 

12 
24 
36 
48 
60 
72 

24 
86 
48 
60 
72 

86 
48 
60 
72 

48 
60 
72 

72 

Inches. 
2.000 

Inches. 

1.784 

1.642 

1.488 

1.860 

1.225 

1.112 

1.004 

.906 

.816 

.785 

.659 

.598 

1.654 

1.869 

1.140 

.952 

.797 

.667 

1.458 

1.210 

1.011 

•     .847 

.709 

1.805 

1.066 

.909 

.761 

1.181 
.984 
.924 

.979 

Inches. 
.216 
.142 
.154 
.128 
.135 
.118 
.108 
.098 
.090 
.081 
.076 
.066 

.846 
.285 
.229 
.188 
.155 
.130 

.542 
.248 
.199 
.164 
.188 

.695 
.219 
.177 
.148 

.819 
.197 
.060 

1.021 

Inches. 

.216 

.358 

.612 

.640 

.776 

.888 

.996 

1.094 

1.184 

1.265 

1.341 

1.407 

.346 

.681 

.860 

1.048 

1.206 

1.388 

.542 

.790 

.969 

1.168 

1.291 

.695 

.914 

1.091 

1.289 

.819 
1.016 
1.076 

1.021 

2.000 

2.000 

2.000 

2.000 

2.000 

The  last  specimen  recorded  in  this  table,  before  impact,  was  laid  off 
with  concentric  circles  marked  on  each  end  ".26,  ".60,  and  ".76  diam- 
eters, respectively,  and  on  the  dylindrical  surface  sections  ".25  apart 
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IMPACT   TESTS. 


each.  After  impact  these  lines  measured  as  follows:  End  diameters, 
".34,  '\66,  1".(K),  and  ".36,  ".68,  1".02;  surface  sections,  ".11,  ".13, 
".12,  ".13,  ".12,  "  12,  ".11,  ".11.  The  lines  were  all  somewhat 
sinuous. 

Impact  Tests.     Lead  Cylinders. 

Lead  rod  from  the  Boston  Lead  Manufacturing  Company. 
Weight  of  mm,  77  pounds. 


H-j:tftf->( 


t 


Successive  blows  given  individual  specimens. 


Height  of  drop. 

Height  of  specimen. 

Decrement  of 
height. 

Remarks. 

8ucce»- 
Blve. 

Total. 

Initial. 

After 
impact. 

Inches. 

1.299 

1.143 

.999 

.871 

.769 

.663 

.680 

.508 

.444 

.388 

a. 337 

a. 800 

1.184 
.941 
.754 
.607 
.489 

a. 896 

1.011 
.694 
.487 

Succes- 
sive. 

Ineh. 
.196 
.156 
.144 
.128 
.112 
.096 
.083 
.072 
.064 
.066 
.061 

.087 

.310 
.248 

.187 
.147 
M18 
.094 

.482 
.817 
.207 

Total. 

Inches. 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 

12 
12 
12 
12 
12 
12 

24 
24 
24 

Inches. 
6 
12 
18 
24 
80 
36 
42 
48 
64 
60 
66 

72 

12 
24 
86 
48 
60 
72 

24 
48 
72 

Inches. 
1.496 

Inches. 
.196 
.862 
.496 
.624 
.786 
.832 
.915 
.987 
1.061 

1.107    j 

1. 158    '  Expanded  beyond  the  face  of  the 

hammer. 
1. 195             Do. 

1.494 

.810 
.553 
.740 
.887 
1.006 
1.099 

.482 

.799 

1.006 

Do. 

1.498 

a  About. 


IMPACT   TBST8. 

Impact  Tests.     Lead  Cylinders. 
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Lead  rod  from  the  Boston  Lead  Manufacturing  Company. 
Weight  of  ram,  77  pounds. 


h-ltssM 


Successive  blows  of  5"  each  given  the  same  specimen. 


Height  of  drop. 

Height  of  specimen.      Decrement  of  height. 

Succeeslve. 

Total. 

Inches. 
5 
10 
15 
20 
25 
80 
85 
40 
45 
50 
55 

Initial. 

After 
impact. 

SuccessiTe. 

1 
Total. 

Inches, 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

Inches. 
1.598 

Inches. 
1.858 
1.156 
.966 
.842 
.720 
.616 
.528 
.454 
.896 
.887 
.290 

Inch, 
.235 
.202 
.170 
.144 
.122 
.104 
.088 
.074 
.068 
.059 
.047 

Inches. 
.235 
.487 
.607 
.761 
.878 
.977 
1.065 
1.189 
1.197 
1.256 
1.308 
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IMPACT   TESTS. 

Impact  Tests.     Lead  Cylindeks. 


Ijead  rod  from  the  Boston  Lead  Manufactui'ing  Company. 
Weight  of  ram,  77  pounds. 

T 


^5 


i 


1 


Successive  blows  given  individual  specimens,  with  intervals  of  rest 
between  some  of  the  blows. 


Height  of  drop. 


Successive. 


Total. 


Inches. 


Inchet. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

1 
2 
3 
4 
5 


9 
10 
11 
12 
18 
14 
16 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 


Height  of  specimeD. 
iniaal.       Alterto- 


Inches. 
1.999 


Decrement  of  height 
Successive.     Total. 


Inches. 
1.940 
1.898 
1.858 
1.823 
1.785 
1.743 
1.711 
1.658 
1.622 
1.592 

1.940 
1.900 
1.866 
1.835 
1.785 
1.750 
1.720 
1.666 
1.632 
1.697 
1.669 
1.517 
1.483 
1.443 
1.415 

1.939 
1.898 
1.865 
1.834 
1.790 
1.757 
1.727 
1.700 
1.644 
1.610 
1.581 
1.529 
1.496 
1.464 
1.438 
1.391 
1.359 
1.828 


Inch, 
.059 
.042 
.040 


.042 
.082 
.058 
.086 
.030 

.059 
.040 
.084 
.031 
.050 
.035 
.080 
.054 
.034 
.035 
.028 
.052 
.034 
.040 
.028 

.060 
.041 
.083 
.081 
.044 
.033 
.030 
.027 
.056 
.084 
.029 
.052 
.081 
.034 
.026 
.047 
.032 


Inch, 
.059 
.101 
.141 
.176 
.214 
.256 
.288 
.841 
.377 
.407 

.059 


.164 
.214 
.249 
.279 
.833 
.367 
.402 
.430 
.482 
.516 
.556 
.584 

.060 
.101 
.184 
.165 
.209 
.242 
.272 
.299 
.855 
.389 
.418 
.470 
.501 
.535 
.561 
.606 
.640 
.676 


Interval  of 
rest  since  pre- 
ceding blow. 


Days. 

Hours, 

2" 

2 
20 
29 
24 
18 

4 
4 

22 

80 

24 

2 
4 
4 

IB 

U 

20 

30 

24 

2 
4 
4 

18 
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Impact  Tests.     Lead  Cylindeks — Continued. 


Height  of  drop. 

Height  of  specimen. 

Decrement  of  height. 

Interval  of 

Sucoeniye. 

Total. 

Initial. 

After  im- 
pact 

SuccessiTe. 

Total. 

rest  since  pre- 
ceding blow. 

Inches. 

Inches. 

1 
2 
8 
4 
6 
6 

1 
2 
8 
4 
6 
6 
7 
8 
9 
10 
11 
12 
IS 

Inches. 
2.001 

Inches. 
1.940 
L896 
1.867 
1.819 
1.777 
L744 

1.940 
1.899 
1.866 
1.884 
1.806 
1.777 
1.721 
1.688 
1.662 
1.600 
1.664 
1.524 
1.494 

Inch. 
.061 
.046 
.068 
.088 
.042 
.088 

.060 
.041 
.084 
.061 
.029 
.028 
.056 
.088 
.061 
.062 
.086 
.040 
.090 

Indi. 
.061 
.106 
.144 
.182 
.224 
.287 

.080 
.101 
.186 
.166 
.196 
.228 
.279 
.817 
.848 
.400 
.486 
.476 
.506 

Daifs. 

Hours. 

2 
2 
4 
4 

1 
18 

2.000 

2 

1 
24 

2 
4 

4 

18 

When  no  interval  of  rest  is  recorded  the  blows  immediately  fol- 
lowed each  other. 


Impact  Tests.     Lead  Cymnders. 


Specimens  from  a  pig  branded  '^Omaha  &  Grant  Refined.'^ 
^dial  specimens  marked  A,  B,  C,  and  D.     Longitudinal  specimens 
marked  E,  F,  G,  H,  and  I. 
Weight  of  ram,  77  pounds. 
Single  and  successive  blows  given  individual  specimens. 


Mark 
on 
speci- 
men. 

Height  of  drop. 

men.                     height. 

Remarks. 

1 

Succes- 
sive. 

Total. 

Initial. 

After  im- 
pact 

Succes- 
sive. 

Total. 

A.... 

Inches. 
6 
6 
6 
ft 

InOtes. 
6 
12 
18 
24 
80 
86 

60 

Inches. 
1.900 

Inches. 
1.688 
1.469 
1.884 
1.214 
1.106 
.980 

.706 

Inches. 
.267 
.164 
.186 
.120 
.106 
.126 

.274 

Inches. 
.267 
.481 
.566 
.686 
.794 
.920 

1.194 

1 

1         6 
6 

1        IM 

Blow  delivered  after  resting  4 

days. 

880  IMPACT   TESTS. 

IMPAC5T  Tests.     Lead  Cylindebs— Continued. 


Mark 
on 

Height  of  drop. 

Height  of  speci- 
men. 

Decrement  of 
height. 

Remarks. 

speci- 
men. 

Succee- 
sive. 

Total. 

Initial. 

After  im- 
pact. 

Sueces- 
sive. 

Total. 

B.... 

Inches. 
6 
6 
6 

42 

Indies. 
6 
12 
18 

60 

Inches. 
1.900 

Inches. 
1.688 
1.477 
1.807 

.797 

Inches. 
.262 
.161 
.170 

.610 

Inches. 
.262 
.428 
.593 

1.108 

Blow  delivered  after  resting  4 
days. 

C... 

60 

60 

1.901 

.885 

1.016 

1.016 

Approximate  diameters  /^t 
after  Impact V-^P 

D.... 

80 
80 

80 
60 

1.901 

1.182 
.804 

.719 
.878 

.719 
1.097 

Approximate    diameter     after 

Impact.  I.'a6. 
Blow  delivered  after  resting  5 

after  impact,  1.^43. 

E.... 

6 
6 
6 
6 

6 
12 
18 
24 

1.899 

1.683 
1.476 
1.366 
1.220 

.266 
.158 
.189 
.116 

.266 
.424 
.568 
.679 

6 
6 

80 
36 

1.112 
.987 

.108 
.125 

.787 
.912 

Approximate  diameters  ^^.^ 
alter  impact OA 

Blow  delivered  after  resting  4 
days. 

24 

60 

.718 

.209 

1.181 

^5?teMis5i^t^:^'''"  Q* 

P.... 

6 
6 
48 

6 
12 
60 

1.900 

1.644 

1.487 

.864 

.266 
.157 
.688 

.266 

.418 

1.046 

Blow    delivered     after   .#-^ . 

proximate    diameters  %s^^     \ 
after  impact ^*^        ! 

G.... 

6 

6 

1.899 

1.643 

.266 

.256 

Blow    delivered     after  ^r-^^ 

proximate   diameters  Wi^ 
after  impact '^ 

64 

60 

.881 

.762 

1.018 

H.... 

60 

60 

1.901 

.870 

1.081 

1.081 

Approximate  diameters  C*^)J 

I 

80 
80 

80 
60 

1.900 

1.187 
.809 

.718 
.578 

.718 
1.091 

Blow    delivered    after  /'-^ij. 

proximate   dfimeters  Wc<l« 
after  impact ^^'^ 

The  maximum  diametrical  flow  occurred  in  the  direction  of   the 
length  of  the  crystals  of  the  lead. 
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THREE  VIEWS  OF  A  SPECIMEN   FROM  A  PIG  OF  LEAD  AfTEfl   IMPACT*  SHOWTNG  GREj^^^ 
LATERAL  FLOW   IN   THE  OH^ECTtON  OF  THE  LONGITUDINAL  AXES  OF   THE  CRYSTALS 


1  I 


i 


IMPACT   TESTS. 
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Impact  Tests.    Tin  Cylinders. 


ri''i> 


J-S 


\ 


•  /#; 


2'e 


^s 


\ 

Specimens  from  the  ingot. 
Weight  of  ram,  77  pounds. 
Single  and  successive  blows  given  individual  specimens. 


Marks 
on  spec- 
ImenB. 


Height  of  drop. 


Succm- 
Bive. 


>i- 


Total. 


Height  of  speci- 
men. 


Decrement  of 
height. 


Initial. 


After  Im-;  Sacces- 
pact.        sive, 


Total. 


Bemarks, 


2 
8 
4 
5 
6 
7 
8 
9 
10 


11 
12 


18 
14 


15 


JnoAes. 
6 
5 
5 
6 
5 


25 


5 
10 
15 
20 
25 


25 


Inehea. 
2.001 


17 


25 

50 

72 

72 

72 

25 

5 
5 
5 
6 
5 

25 

6 


6 
6 

72 

25 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

e 

6 
60 


25 

50 

72 

72 

72 

25 

5 
10 
15 
20 
25 

25 

6 


12 

18 


72 


6 
12 
18 
24 
80 
86 
42 
48 
54 
00 
66 
72 

50 


2.001 
2.001 
2.001 
2.001 
2.002 
2.001 
2.001 
2.001 
2.001 


2.001 
2.001 


2.001 
2.001 


2.001 


2.001 


I 


IneheB. 
1.911 
1.857 
1.809 
1.764 
1.722 


1.796 

1.780 

1.766 

1.646 

1.622 

1.499 

1.617 

1.686 

1.885 
1.811 
1.747 
1.689 
1.637 

1.704 

1.885 


1.881 
1.786 

1.488 

1.700 

1.876 
1.792 

1.720  ' 

1.655  I 
1.596 

1.647  I 

1.602  , 

1.461  ' 

1.428  ! 
1.888 

1.854  ; 

1.818  I 

1.646    , 


Inch. 
.090 
.054 
.048 
.045 
.042 


.205 

.221 

.285 

.855 

.480 

.502 

.484 

.815 

.116 
.074 
.064 
.068 
.062 

.297 

.116 


.054 
.046 

.568 

.801 

.125 
.064 
.072 
.065 
.067 
.061 
.045 
.041 
.068 
.085 
.084 
.086 

.456 


Inch. 
.090 
.144 
.192 
.237 
.279 


.206 

.221 

.285 

.366 

.480 

.502 

.484 

.815 

.116 
.190 
.254 
.312 
.864 

.297 

.116 


.170 
.216 

.568 

.801 

.125 
.209 
.281 
.846 
.408 
.454 
.499 
.540 
.578 
.618 
.647 


.466 


Crofls  aection  after  impact  ellip- 
tical, the  greater  flow  occur- 
ring pen>endlcular  to  the 
longitudinal  axes  of  the  crys- 
tals of  the  tin. 
Do. 


Do. 


Constricted  section  near  end  of 
specimen  after  impact. 

Longitudinal  axes  of  crystals 
of  the  tin  oblique  to  the  axis 
of  the  flpecimen. 


Constricted  section  near  end  of 
specimen  after  impact 


The  last  blow  deliyeied  after 
an  interval  of  reet  of  20  days. 

Constricted  section  near  end  of 
specimen  after  Impact 
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IMPACT   TESTS. 

Impact  Tests.    Tin  Cylinders; 

1 

IT 


! 


Specimens  from  metal  recast  from  the  ingot  in  an  iron  mold. 

Weight  of  ram,  77  pounds. 

Single  and  successive  blows  given  individual  specimens. 


Height  of  drop. 

Height  of  specimen. 

Decrement  of  height. 

Succeflslye. 

Total. 

Initia]. 

After  im- 
pact. 

Successive. 

Total. 

Inches. 
72 

12 
12 
12 
12 
12 
12 

Inches. 
72 

12 
24 
86 
48 
60 
72 

6 
12 
18' 
24 
80 
86 
42 
48 
54 
60 
66 
72 

Inches. 
2.000 

2.001 

Inches. 
1.568 

1.868 
1.805 
1.731 
1.662 
1.509 
1.588 

1.928 
1.873 
1.825 
1.780 
1.738 
1.697 
1.659 
1.621 
1.586 
1.552 
1.518 
1.486 

Inch. 
.482 

.118 
.068 
.074 
.069 
.068 
.061 

.078 
.055 
.048 
.045 
.042 
.041 
.088 
.038 
.035 
.034 
.034 
.032 

Inch. 
.432 

.118 
.196 
.270 
.389 
.402 
.468 

.078 
.128 
.176 
.221 
.268 
.804 
.342 
.880 
.415 
.449 
.483 
.515 

2.001 

The  last  blow  of  6"  was  delivered  after  the  specimen  had  rested  an 
interval  of  14  days. 


i^ 


impact  tests. 
Impact  Tests.    Zinc  Ctlindess. 

Cross  section  of  slab. 
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^Z^ 


■\L 


7% 


-ny- 


t 


s% 


a 


Specimens  from  a  cast  slab  branded  "R.  Lanyon's  Son's  Co.,  lola, 
Kans." 

Weight  of  ram,  77  pounds. 

Specmien  A  taken  out  longitudinally,  specimen  B  in  a  crosswise  direc- 
tion from  the  slab. 
Successive  blows  given  individual  specimens. 


Marks. 

H«i«rhtofdrop. 

HeljTht  of  spec- 
imen. 

Decrement  of 
height. 

Remarks. 

Snoces- 
»lve. 

Total. 

Initial. 

Alter 
impact 

Succes- 
sive. 

Total. 

A 

B 

Inches, 
6 
6 
6 

e 

8 
6 
8 

6 

6 
12 

18 

24 

6 
12 

18 

24 

2.000 
2.001 

Inehtt, 
1.946 
1.912 
1.884 

1.858 

1.947 
1.916 
L889 

1.866 

Inch, 
.066 
.0S4 
.028 

.026 

.054 
.082 
.026 

.023 

Inth, 
.066 
.090 
.118 

.144 

.054 
.086 
.112 

.185 

Minute  cracks  opened  in  cylindrical 

Specimen  sllghtlj  elliptic  in  cross- 
section  dimensions,  major  diame- 
ter perpendicular  to  the  longitudi- 
nal axes  of  the  crystals  of  the  zinc. 

Minute  cracks  opened  in  cylindrical 
surface. 
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impact  tests. 
Impact  Tests.     Copper  Ctlindebs. 


t 

Copper  cylinders  for  use  in  crusher  gauges. 

Metal  purchased  at  Frankford  Arsenal,  September,  1896. 

Weight  of  ram,  77  pounds. 

See  page  399,  report  of  1898,  for  table  of  compression  tests. 


Series  I. 

Series  I] 

[. 

Series  m. 

Mean 

Height 

Height. 

Height. 

Height 

decre- 

of drop. 

Decre- 
ment of 

Decre- 
ment of 

Decre- 
ment of 

ment  of  1 

height 

IniUal. 

After 
impact. 

height 

Initial. 

Alt«r 
Impact 

height. 

Initial. 

After 
impact 

height 

Inchu. 

Inch, 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

1 

.4991 

.4461 

.0680 

.4991 

.4463 

.0628 

.4990 

.4462 

.0628 

.0629 

2 

.4992 

.4147 

.0646 

.4998 

.4162 

.0881 

.4988 

.4148 

.0640 

.0689 

S 

.4992 

.8899 

.1093 

.4969 

.8920 

.1069 

.4991 

.8884 

.1107 

.1090 

4 

.4991 

.8681 

.1810 

.4998 

.3674 

.1819 

.4992 

.8694 

.1296 

.1309 

6 

.4998 

.8497 

.1496 

.4996 

.8606 

.1488 

.4994 

.8606 

.1488 

.1491 

6 

.4990 

.8826 

.1664 

.4996 

.8871 

.1624 

.4992 

.8664 

.1688 

.1642 

7 

.6994 

.8181 

.1818 

.4992 

.8186 

.1806 

.4998 

.8198 

.1800 

.1806 

8 

.4990 

.8068 

.1987 

.4968 

.3046 

.1942 

.4991 

.8061 

.1980 

.19»i 

9 

.4994 

.2924 

.2070 

.4992 

.2928 

.2069 

.4988 

.2927 

.2061 

.2067 

10 

.4990 

.2800 

»2190 

.4998 

.2808 

.2190 

.4986 

.2791 

.2196 

.2192 

11 

.4996 

.2696 

.2802 

.4990 

.2677 

.2318 

.4998 

.2684 

.2809 

.2808 

12 

.4996       .2666 

.2411 

.4994 

.2664 

.2410 

.4992 

.2661 

.2481 

.2417 

18 
14 
16 
16 
17 

.4999       .2489 

.2610 

.4992 

.2489 

.2508 

.4997 

.2501 

.2496 

.2503 

.4994       .2889 

.2606 

.4996 

.2372 

.2628 

.4996 

.2418 

.2677 

.2602 

.4997       .2277 

.2720 

.4996 

.2808 

.2690 

.4992 

.2289 

.2706 

.2704 

.4997       .2206 

.2791 

.4993 

.2217 

.2776 

.4997 

.2197 

.2800 

.2789 

.  4997       .  2189 
.4996       .2089 
•4996       .1970 
.49«       .1890 
4992       ,1820 
4998       .1742 

.2868 

.4994 

.2180 

.2814 

.4996 

.2099 

.2896 

.2856 

19 
20 
21 

.2957 

.4992 

.2088 

.2904 

.4996 

.2086 

.2969 

.2940     . 

.8026 

.4990 

.1949 

.8041 

.4996 

.2002 

.2994 

.8000 

.8102 

.4996 

.1912 

.8063 

.4990 

.1878 

.8112 

.8098     , 

S 

.3172 

.4996 

.1009 

.8189 

.4997 

.1M7 

.3180 

.8180 

.- 

1 

.8266 

.4992 

.1777 

.8216 

.4996    i;i748 

>    .8247 

.3289 
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ARTILLERY  HARNESS  TRACES. 


TENSION  TESTS. 
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ABTILLEBY  HABNESS  TBACE8,  TENSIOK  TESTS. 
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COMPRESSION  OF  RUBBER. 
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0OHPBES8ION  OF  BUBB£ 
No.  9608. 
Sample  from  the  Newton  Rubber  Works. 

I 


^ 


^:4S 


Applied 
loads. 


Remarks. 


Poundt, 
2,810 

19,100 


GompreoBed  rubber  to  1^.88  thicknefls. 

Load  removed,  sample  recovered  to  ''.68  thickness. 

Compressed  sample  to  ",l%  thickness. 

Load  released,  sample  recovered  to  ".84  thickness. 


No.  9609. 


Samples  marked  H.N.wayne. 


'64     \ 

^ 

JlL 

*— 

*^     -* 

Applied 
loads. 


Kemarks. 


Pounds. 
8,060 

25,000 


Compressed  sample  to  'i'.82  thickness. 

Load  released,  sample  recovered  to  ".50  thickness. 

Compressed  sample  to  ".16  thickness. 

Load  released,  sample  recovered  to  ".28  thickness. 


894 

Sample  marked  ^  n.  wayne 


COMPKSaBIOK   OF  BUBBKB. 
No.  9610. 


:jrN 


^^ 


Jtlee 


Remarks. 


Ck>mpreaed  sample  to  ''.28  thickness. 

Load  released,  sample  recovered  to  ".45  thickness. 

Compressed  sample  to  ''.U  thickness. 

Load  released,  sample  recovered  to  ".SO  thickneos. 


COTTOH   TABOST   CLOTH. 

Samples  2"  wide  and  12"  long  between  jaws  of  testing  machine. 


No.  of 
test. 


No.  of 
sample. 


Submitted  by~ 


Picks  per  inch. 


Warp.  Filling. 


Elongation  in 
l(y. 


Warp.  Filling. 


Tensile 
strength. 


Warp.  Filling. 


9631 
9632 


9635 

9636 

9637 


Manhattan  Supply  Co.,  New  \\  ^i 

York  City........ 'f  ^^ 

Bufus  P.Clarke,  Washington,  \\  .o 

D.C ! 77. /  ^ 

0.  Jafle  <Se  Plnkus,  New  York  11  ^, 

City, 1/  ^^ 

The  F.  W.  McNeal  Co.,  New  i  -, 

YorkClty If  ^^ 

J.  H.  Early  &  Co.,  New  York  !\  -. 

City...... I  ^^ 

Catling  Co.,  Boston,  Mass '|  40 

J.  H.  Lane,  New  York  City I  44 

John  Wanamaker,  New  York  ;l  -. 

City |j 


1.7& 
1.75 
1..70 
L70 
L85 
L90 
1.80 
1.80 
L90 
1.87 
1.93 
1.8.5 
1.55 
1.60 
1.85 
1.87 


Inches, 
1.20 
1.15 
1.90 
L15 
L15 


1.35 
1.40 
1.10 
1.10 
1.55 
L55 
1.45 
1.45 
1.35 
1.35 


74 

82 

69 

76 

78 

80 

72 

79 

73 

74 

113 

111 

145 

146 

99 

106 


Pmmdt. 

72 

66 

79 

59 

78 

81 

68 

71 

78 

72 

125 

122 

174 

179 

142 

140 


iniT-LOGKnro  dsvigs. 

Submitted  by  Kafader  Brothers,  Fort  Bidwell,  Cat.. 

The  nut-locking  device  consists  of  a  nut  having  a  notched  section  on 
the  underside,  into  which  notches  a  circular  spring  pawl  engages, 
operating  in  the  manner  of  a  ratchet  and  pawl  movement. 

The  circular  spring  pawl  is  prevented  from  turning  with  the  nut  by 
reason  of  lugs  engaging  in  a  washer,  which  washer  in  turn  engageis 


NUT-LOCKINO   DEVICE.  895 

btter!^®  ^'*  ^^'  °'®*°^  ""^  *  ^"^  entering  a  longitudinal  groove  in  the 

The  device  is  a  positive  lock  against  backing  off  the  nut. 
boh  «nH  n„f  "^T  *^*«d  one  i"  diameter  and  one  f"  diameter;    The  i" 
two  ?ron  pkS  e^ination  was  tested  by  bolting  together 

baJk^lSft  °^  '^^"'^  '''^  effective  in  preventing  the  nut  from  being 

nntl^'IS^^V**™?,  "^  °°  *^®  'pencil  i°  setting  up  the  nut,  the 
^h^^l""^  !i"*S*K^^  ^V^  *^*«<*5  at  this  tW  the  lug  on  the 
E  f  hlT^v-'*®*^^  •***  ^y  ^^^  *<>^««  employed.  It  appears,  hSwever, 
of  the  S<IlT    ^^  '^*''**'^  ^  substantially  the  same  strlngth  ^  the  body 

thJwt/n5**i*  *?**  device  were  tested  by  bolting  together  two  plates, 
tbelockmg device  bein^ found  effective.  *^        ' 

bolt  thf  n.l^'l'"?? 'I:'^^^^**''  *8  *o  <»«8e  the  destruction  of  the 
nawl  >«f  ™^  fin«Jly  being  removed  by  unlocking  the  circular  spring 
pawl  by  means  of  the  key  provided  for  this  purrose.  ^ 

the  sprfng  ^!3        ^         **  *°^  position  where  a  notch  is  opposite 

afi^ner^,l^*i®  "?i"-^''  °*  °°.**'^^  «"  *i8  nut,  or  using  a  bolt  with 
any  des^X'resSSl'"'''*''  *^'  opportunity  for  locking%he  nut  with 
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CHEMICAL  ANALYSES. 

BASE  RINGS  FOR  GUN  CARRIAGES. 


No.  Of 

tension 

test. 

Marks. 

Carbon. 

Manga- 
nese. 

Silicon. 

Sulphur. 

Phos- 
phorus. 

Total 

Gra- 
phitic. 

Com- 
bined. 

6217 

6248 

6286 

aG286 

BR139E 

BR145E 

BR154E 

BR164E 

2,917 
8.180 
2.454 
2.847 

2.249 
2.181 
1.938 
1.682 

0.668 
0.999 
0.516 
0.665 

0,400 
0.320 
0.260 
0.265 

1.528 
1.550 
1.600 
0.401 

0.110 
0.184 
0.080 

0.456 
0.505 
0.405 
0.887 

RACERS  FOR  GUN  CARRIAGES. 


6216 

R-188E 

9-227 

2.781 
}    8.190 

1    8.168 

1    3.061 

1    8.215 

2.286 
2.609 

2.567 

2.429 

2.463 

0.545 
0.581 

0.696 

0.652 

0.752 

0.422 
0.458 

0.451 

0.464 

0.480 

1.280 
0.910 

0.940 

1.128 

0.915 

0.126 
0.100 

0.102 

0.100 

0.094 

0.460 
0.909 

0.285 

0.301 

0.298 

2E 

»-227 

2E-2 

9-227 

8E 

»-227 

4E 

BARREL  FOR  DYNAMITE  GUN. 


6252       DGB. 


2.781  2.557  0.224  0.800  1.950  0.120  0.696 


a  Chips  taken  from  lump  in  metal. 
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OHEMIOAL   ANALYSES. 


CHEMICAL  ANALYSES  OF  BRONZE,  BRASS,  AND  LUMEN  METAL. 


Marks. 

Description. 

Cu. 

Bn. 

Zn. 

Pb. 

Al. 

Fe. 

8b. 

As. 

Mn. 

1 

2 

8 

A4 
Py6 
A12 

pye 

Bronze  cradle  for  S''. . 
Field  carriage 

58.20 
58.83 
54.00 

99.90 
96.  G9 

58.89 
70.02 
09.47 
69.00 
9.10 

0.52 
0.56 
0.60 

9.10 
9.81 

0.25 
None. 
None. 
None. 

0.15 

46.88 
45.62 
45.50 

IBronze  pivot    yoke 
6-pdr.  mount 

....do 

Parsons   manganese 
bronze 

88.06 
29.90 
80.51 
81.00 
82.52 



■ 

1.54 

0.42 

35 

C2 

C 

0.10 

0.74 

Cartridge  brass 

do 

do 

Lumen  metal 

0.50 

7.68 

None. 

None. 



Private  Tests. 

TESTS  MADE  FOR  PRIVATE   PARTIES  DURING    THE   FISCAL  YEAR 

ENDED  JUNE  SO,  1899. 


Date. 


Material. 


For  whom  tested. 


Name. 


aty. 


State. 


1898. 

July  7 
13 
13 
15 
27 

Aug.  4 
11 

18 
Sept.  10 

16 
17 


Oct. 


19 
20 
27 

8 
14 
20 
25 
Nov.    8 

9 
11 

17 
21 
22 
Dec.  6 
10 
12 
14 
22 
24 
27 

1899. 
Jan.   11 

14 

17 

24 

Feb.    2 

8 


Leather  traces . 

Cast  iron 

Building  tile... 

Steel  plate 

Steel  bars 

do 

Cast  iron 

Steel  bars 

PiKiron 

Bncks , 

Leather  traces . 

do 

Steel  bars 

Manila  hawser. 

Angle  irons 

Steel- wire  rope. 

Bricks 

Steel  bar 

Turn-buckles . . 

Steel  bars 

Bronze 

Granite 

Steel- wire  rope. 

Copper  wire 

BricKs 


Steel  bar 

Tackle  blocks. . 
Steel- wire  rope. 

Cast  iron 

Manila  rope 

Steel  bars 

Sandstone 

Steel  plates 

Manila  rope 

Cotton  duck . . . 


Steel  bars 

Cotton  duck 

Limestone 

Bricks , 

Leather  belting. 

Limestone 

Anchor  bolts. 


The  Congdon  &  Carpenter  Co 

E.D.Leavitt 

The  H.  B.  Camp  Co 

Mutual  Boiler  Insurance  Co 

Savage  Arms  Co 

A.  Perrin , 

Geo.  H.  Lincoln  &  Co 

Savage  Arms  Co 

Cha8.E.  Coffin 

H.W.Bali 

The  Congdon  &  Carpenter  Co 

do 

Savage  Arms  Co 

Standard  Rope  and  Twine  Co 

H.W.Ball 

The  Hazard  Manufacturing  Co 

H.W.Ball 

Savage  Anna  Co 

New  England  Bolt  and  Nut  Co 

Savage  Arms  Co 

Fore  River  Engine  Co , 

The  Robs  Granite  Co 

The  Hazard  Manufacturing  Co 

New  York  Insulated  Wire  Co 

New  York,  New  Haven  and  Hart- 
ford R.  R.  Co. 

Percy  M.Blake i 

Boston  and  Lockport  Block  Co i 

The  Hazard  Manufacturing  Co I 

Golding&Co I 

Durand  Woodman 

Savage  Arms  Co 

The  West  Virginia  Co 

Pennsylvania  R.  R.  Co 

Standard  Rope  and  Twine  Co , 

The  Manvllle  Co 


Providence 

Cambridgeport . 

Aultman 

Boston 

Utica 

Brookline 

Boston 

Utica 

Mnirkirk 

Boston 

Providence 

....do 

Utica 

Boston 

do 

New  York 

Boston 

Utica 

Boston 

Utica 

Weymouth 

Worcester 

New  York 

Wallingford.... 
Boston 


Hyde  Park... 

Boston 

New  York 

Boston 

New  York.... 

Utica 

Philadelphia. 

Altoona 

Boston 

Providence... 


Savage  Arms  Co I  Utica 

The  Manville  Co j  Providence . 

A.  P.Kehr I  Buffalo 

J.  8.  Jacobs  4^  Son ;  Boston 

H.  <&M.  Manufacturing  Co do 

W.J.  Sullivan ' do 

Boston  Elevated  Rwy.  Co ' do 


R.L 


Ohio. 
MasB. 
N.Y. 
Maas. 

Mass. 
N.Y. 
Md. 


R.L 

R.L 

N.Y. 

Maaa. 

MasB. 

N.Y. 


N.Y. 


N.Y. 
Maaa. 
Maaa. 
N.Y. 

Conn. 
Maas. 

Maas. 
Man. 
N.Y. 


N.Y. 

N.Y. 

Pa. 

Pa. 

Maas. 

B.L 


N.Y. 

R.L 

N.Y. 

Maaa. 

Maas. 

Mass. 


Manila  rope '  Standard  Rope  and  Twine  Co. , 


.do. 


PRIVATE   TESTS. 
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Feb.  24 
25 

Mar.    1 

6 
11 

13 

14 
18 

20 

22 

27 

Apr.    3 
4 


21 
22 
25 

26 

29 

May    1 


17 

18 
20 
25 
31 
June  1 
2 


Leather  traces . . 

Manila  rope 

Rubber  belting . 

Steel  bar 

Sprocket  chain.. 

Ulster  Iron 

Wrought  iron... 

German-cilyer  wire 

Manila  rope 

Tie  plates 

Marble 

Cast  iron 

BronjEe 

Car  coapleis 

Steel  bars 

Weighing  ma- 
chine. 

Boilerplate 

Rubber  belting ... 

Limestone 

Leather  traces 

Wrought-iron 
plates. 

Copper-coated 
plate. 

Aluminum 

Bricks 

Cotton  yarn 

Steel  wire 

Steel-wire  rope 

Amalgamated 
metal. 

Steel  bars 

Felting  cloth 

Copper-coated  ; 
plate. 

Bricks 

Copper  cylinders. . 

Steel  bars 

Bicycle  balls 

Cotton  duck 

Electrically  weld- 
ed steel  rails. 

Globe  valves 


The  Congdon  &  Carpenter  Go 

Durand  Wo(xlman 

Revere  Rubber  Co 

Marlin  Fire  Arms  Co 

Crompton  <&Knowles  Loom  Works. 

CharlesF.  Bellows 

Kinsley  Iron  and  Machine  Co 

E.D.  Leavitt 

Durand  Wtxxlman 

Boston  and  Maine  R.  R.  Co 

Adams  Marble  Co 

Whittier  Machine  Co 

.....do 

The  American  Manufacturing  Co. . 

The  Marlin  Fire  Arms  Co 

The  Watson  &  Stlllman  Co 


Social  Manufacturing  Co. 

Revere  Rubber  COw 

R.  J.  Hendricks 

Judfion  L.  Thomson 

L.Nordland 


Providence 

New  York 

Boston 

New  Haven 

Worcester 

Boston 

Canton 

Cambridgeport . 

NewYOTk 

Boston 

Adams 

Boston 

do 

New  York 

New  Haven 

New  York 


Woonsocket . 

Chelsea 

Portland 

Waltham.... 
Boston 


CoUeydkCo do. 


H  B  Steel 

Blandford  Brick  "and  Tile  Co.'.'.'... 

Fearing  Hall  &  Co 

The  American  Specialty  Manufac- 
turingCo. 

Carson  French  Machine  Co 

A.W.Cabot 


E.D.Leavitt 

American  Felt  Co . 
Colley&Co 


do 

Worcester  . 
Boston  .... 
Hartford  .. 


Boston  ... 
Stamford . 


Bricks 

Ulster  iron 

Rubber  belting . . . 

Steel  bare 

Belting 

Bicycle  balls 

Sandstone 

Columns 

Tackle  blocks 

Copper  cylinders. . 

SoftRteel 

Hemlock  wood. . . . 
Pig  iron 


Steel  bars 

Qlobe  valves. 


H.W.Bali 

The  Union  Metallic  Cartridge  Co  .. 
American  Hoist  and  Derrick  Co ... . 

Waltham  Manufacturing  Co 

Hall,  Lincoln  <b  Co 

Boston  Elevated  Rwy.  Go 


The  Eynon-Evans  Manufacturing 
Co. 

Perkins  &  Betton 

Fuller  Bros.  <fe  Co 

Revere  Rubber  Co 

Schenectady  Locomotive  Works . . . 

Wm.C.Orth 

Waltham  Manufacturing  Co 

J.B.Wlrt 

John  Lally 

Walter  Coleman  &  Sons 

Laflln  &  Rand  Powder  Co 

American  Ordnance  Co 

Wm.  H.Ward 

Richmond  Iron  Works 


Cambridgeport.. 

Boston 

do 


do. 

St.  Pau 
Waltham. 

Boston 

do.... 


.do. 


17    Manila  rope 

23  I  Hemlock  wood. 

24  Bicycle  balls... 
27  ,  Steel  bars 


Savage  Arms  Co , 

The  Eynon-Evans  Manufacturing 
Co. 

Durand  Woodman 

Wm.  H.Ward 

Waltham  Manufacturing  Co 

Savage  Arms  Go 


....do 

New  York 

Boston 

Schenectady 

Boston 

Waltham 

Lebanon  

Waltham 

Providence 

Pompton  Lakes . 

Lynn 

Lowell 

Richmond  Fur- 
nace. 

Utica 

Boston 


New  York . 

Lowell 

Waltham.. 
Utica 


R.L 

N.Y. 

Mass. 

Conn. 

Mass. 


Mass. 
Mass. 

N.Y. 


Mass. 
Mass. 

Mass. 
N.Y. 
Conn. 
N.Y. 

R.L 
Mass. 

Oreg. 
Mass. 
Mass. 


Mass. 
Mass. 


Cbnn. 


Mass. 
Conn. 


Maas. 


Mass. 

Mass. 
Conn. 
Minn. 
Mass. 
Mass. 


Mass. 

Mass. 
N.Y. 
Mass. 
N.Y. 
Mass. 


Oreg. 
Mass. 
R.L 
N.J. 


Mass. 

N.Y. 
MasH. 

N.Y. 

Mass. 
Mass. 
N.Y. 
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Analy  see,  chemical:  Page. 

Brass,  cartridge 902 

Bronze — 

Cradle,  3-inch  field  gun  carriage 902 

Parson' s  manganese 902 

Pivot  yoke,  6-pounder  momit 902 

Cast  iron — 

Base  rings  for  flrun  carriages 899 

Dynamite  gun  barrel 899 

Gun  carriage,  6-inch  disappearing 643 

Racers  for  gun  carriages 899 

Shell,  3-inch 640 

Shot  and  shell,  12-inch 641,642 

Cements,  Portland — 

Alpha 785 

Alsen 785 

Standard 785 

Star 785 

Steel 785 

Lumen  metal 902 

Pig  irons — 

Niagara 644 

Rebecca 644 

Clifton 644 

Steels — 

Bodies,  3.6-inch  field  guns 901 

Cast  steel — 

Inner  bases  for  gun  mounts 901 

Pivot  sockets  for  gun  mounts 901 

Shell  bodies 901 

Hoop,  3-inch  R.F.gun 901 

Jacket,  6-inch  R.  F.  gun 901 

Jacket,  6-pounder  R.  F.  gun 901 

Nickel  steel 673 

Piston  rod,  6-pounder  mount ^ 901 

Receivers  of  nfles,  .30  caliber 1 900 

Rifle  barrels,  .30  caliber 900 

Shrapnel 901 

Tube,  6-pounder  R.  F.  gun 901 

Artillery  harness: 

Stitched  traces 887,888 

Riveted  traces 888,889 

Bolts: 

Anchor  for  12-inch  gun  carriages 390 

Brass,  cartridge 704 

Bronze: 

'                   Cradles,  3-inch  field  carriage 699 

/  6-pounder  gun  mounts — 

Oscillating  slides 700,701 

Pivot  saddle 700 

Pivot  yokes 701 

Recoil  sleeves 700 

Recoil  cylinder " "     701 

Trailhead 701 

Trailspade ••...--    70i 

'-'"  905 


906  INDEX. 

Bronze — Continued. 

15-pounder  gun  mounts —  P»ge. 

Oscillating  slides 699 

Pivot  yokes 699,700 

Recoil  sleeves 699 

Parson's  manganese,  recast  from  ingot 702,703 

Caps,  soft  steel,  for  5-inch  A.  P.  shell 501-504 

Cartridge  braas 704 

Cast  iron: 

Dynamite  gun  barrels 62^-631 

Furnished  Dy  private  parties 645,646 

Pig  irons — 

Chemical  analysis  and  tension  tests 644 

Watertown  Arsenal — 

Chemical  analyses 639-643 

Furnace  charges 635-637 

Tension  tests  and  specific  gravities 638-643 

Cast  iron  for  gun  and  mortar  carriages — 

Base  rings 583-599 

Chassis  rail 682 

Racers 600-622 

Top  carriages 565-^1 

Cast  steel.     {See  Steel  bars. ) 

Cement  briquettes,  Beach's  Bosendale  cement: 

Set  in  air 851 

Set  in  water 851 

Cloth,  cotton  target 894 

Concrete,  12-inch  cubes  from  Boston  Elevated  Railway  Company: 

Composition  and  treatment 719 

Compressive  elastic  properties,  details — 
Alpha  Portland  cement — 

l:0:2mixture 757-759,781 

1 :2:4mixture 759-761 

1  :3:6mixture 761,762 

1 :  6  :  12  mixture 763,764 

AlseJi  Portland  cements 

1  :0:2mixture 772-774 

1  :2:4mixture 774-776 

1 :3:6mixture 776-778 

1  :6: 12  mixture 778-780 

Atlas  Portland  cement — 

l:2:4mixture 750-752 

1 :3:6mixture 753,754 

1 :  6  :  12  mixture 755,756 

Germania  Portland  cement — 

1 :0:2mixture 764-766 

l:2:4mixture 766-768 

1  :3:6mixture 768-770 

1 :  6  :  12  mixture 770-772 

Saylor  Portland  cement — 

1  :2:4mixture 744,745 

1 :3:6mixture 746,747 

1 :6: 12  mixture 748,749 

Tabulation 741-743 

Comprehensive  strength  and  weight- 
Alpha  Portland  cement — 

1 :0:2mixture 726 

1:0:  2  mixture,  10-inch  cubes 738 

1  :2:4mixture 726 

1  :3:6mixture 727 

1  :6: 12  mixture 727,728 

Alsen  Portland  cement — 

1:0:  2  mixture 730 

1:2:  4  mixture 731 

1  :3:6mixture 731,732 

1:6: 12  mixture 732 
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Concrete,  12-inch  cubes  from  Boston  Elevated  Railway  Company — Cont'd.  P»«e- 
Compressive  strength  and  weight— Continued. 
Atlas  Portland  cement — 

1 :2:4mixture 724 

1 :3:6mixture 725 

1 ;  6: 12  mixture 725 

Germania  Portland  cement — 

l:0:2mixture 728 

l:2:4mixture.,.- 728 

1 :3:6mixture 729 

1 :  6  :  12  mixture 729,730 

Saylor  Portland  cement — 

l:2:4mixture 722 

1 :3:6mixture 723 

1 :  6  :  12  mixture 723,724 

Mean  compressive  strength. 740 

Compressive  strength  with  concentrated  loads,  10  by  10-inch  plate — 
Alpha  Portland  cement— 

1 :0:  2 mixture 734 

l:2:4mixture 735 

Alsen  Portland  cement — 

l:0:2mixture 736 

1 :2:4mixture 736 

Germania  Portland  cement — 

1 :0:2mixture 736 

l:2:4mixture 735,736 

Mean  compressive  strength 740 

Compressive  strength  with  concentrated  loads,  8  by  8.25-inch  plate — 
Alpha  Portland  cement — 

1  :0:2mixture 737 

1 :2:4mixture 737,738 

Alsen  Portland  cement — 

1 :0;2mixture 739 

l:2:4mixture 739 

Germania  Portland  cement — 

1 :0:2mixture 738 

1 :2:4mixture 738 

Mean  compressive  strength 740 

Concrete,  12-inch  cubes  made  at  Watertown  Arsenal: 

Chemical  analysis  of  Portland  cements  used 785 

Weight  and  volume  of  ingredients  and  concrete — 

Alpha  Portland  cement 786,787 

Alsen  Portland  cement 786 

Norton  Rosendale  cement 787 

Steel  Portland  cement 787 

Compressive  elastic  properties,  details — 
I  Alpha  Portland  cement— 

,  1:2:2  mixture — 

,                                              1-inch  trap 819 

IHnch  trap 822 

2}-inch  ana  |-inch  trap 811 

;  1:2:3  mixture— 

'                                               |-inch  trap 819 

!                                              IJ-inch  trap 823 

'                                             2}-inch  ana  |-inch  trap ' 812 

1:2:4  mixture — 

f -inch  trap 816 

^                                               l}-inch  trap 823 

^  2i-inchtrap 814,826 

^                                             2}-inch  ana  |-inch  trap 812 

■                                             l}-inch  to  3-mch  pebbles  .-. 828 

^                                             IJ-inch  to  2 J-inch  broken  brick 828 

Granite  dust  and  2}-inch  trap 832 

t  1:2:5  mixture — 

i:                                             l-inchtrap 820 

8                                             U-inchtrap ^ " 824 

t  2}-inch  and  1-inch  tiap,    *--■--"' 813 
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Ck>ncretey  12-inch  cubes  made  at  Watertown  Areenal — Continued. 
CompresBive  elastic  prop>ertiee,  details — Ck)ntinued. 
Alpha  Portland  cement — Continued. 
1:2:6  mixture — 

f-inch  trap 


1 


IHnch  trap 

2^inch  ana  f-inch  trap . 


Page. 


824 
818 


1 


1  ; 


:  2  :  7  mixture — 

|-inch  trap... 

IJ-inch  trap.. 
;  2  :  8  mixture — 

|-inch  trap... 

l}-inch  trap.. 
:  2  :  9  mixture — 

|-inch  trap... 
1:3:6  mixture — 

{-inch  trap... 

2J-inch  trap 814 

IJ-inch  to  2 J-inch  broken  brick 829 

1:4:8  mixture — 

|-inch  trap 

2Hn('h  trap 

1  :  5  :  10  mixture — 

f-inch  trap 

2Hnch  trap 

1  :  6  :  12  mixture — 

|-inch  trap 

2}-inch  trap 

Alsen  Portland  cement — 
1:1:3  mixture — 

! -inch  trap 
-inch  trap,  old  cement  that  had  swelled  in  barrel 832-834 

Norton  Rosendale  cement — 
1:2:4  mixture — 

2}-inchtrap 827 

Steel  Portland  cement — 
1:2:4  mixture — 

2}-inchtrap 826 

Tabulation 801,802 

Compressive  strength  and  weight — 
Alpha  Portland  cement — 


821 

825 

821 

825 

822 

817 
814 


817 
815 

818 
815 

818 
816 


811 


:  2  mixture — 

f-inch  trap 

1  J-inoh  trap 

2}-inch  ana  |-inch  trap . 
;  2  :  3  mixture — 
|-inchtrap 


793 
794 
791 


li-inch  trap 

2}-inch  ana  f-inch  trap . 
2:4  mixttre — 
f-inch  trap 

l}-inch  trap 


794 
791 

792 
795 

2*-inchtrap 791,795 

2i-inch  ana  |-inch  tra^) . 


li  ^inch  to  3-mch  pebbles 

l}-inch  to  2J-inch  oroken  brick 

Granite  dust  and  2J-inch  trap. 
1:2:6  mixture — 

f-inch  trap 

1  J-inch  trap 

2J-inch  and  f-inch  trap 

1:2:6  mixture — 

f-inch  trap 

l}-inch  trap 

2|-inch  ana  f-inch  trap 

1:2:7  mixture — 

f-inch  trap 

IJ-inch  trap 


791 
796 
796 
797 

793 
795 
791 

793 
795 
791 

793 
795 
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Concrete,  12-inch  cubes  made  at  Watertown  Arsenal — Continued.  P««.e. 

Comparative  strength  and  weight — Continued. 
Alpha  Portland  cement — Continued. 
1:2:8  mixture — 

i-inchtrap 794 

1  J-inch  trap 796 

1:2:9  mixture — 

I-inchtrap 794 

1:3:6  mixture — 

|-inch  trap 792 

2J-inch  trap 791 

l)-inchto2H]^ch  broken  brick 796 

1:4:8  mixture — 

f-inch  trap 792 

21-inch  trap 791 

1 :  5  :  10  mixture — 

I-inchtrap 793 

2i-inchtrap 792 

1:6:12  mixture — 

I-inchtrap 793 

2Hnchtrap 792 

Alsen  Portland  cement — 
1:1:3  mixture — 

}-inch  trap 790 

Norton  Roeendale  cement — 
1:2:4  mixture — 

2i-inchtrap 796 

Steel  Portland  cement — 
1:2:4  mixture — 

2Hnchtrap 795 

Mean  compressive  strength 798 

Concrete.  6-inch  cuoes  from  United  States  Engineer  Corpe: 

Portland  cement  1,  broken  brick  4 837 

Portland  cement  1,  powdered  brick  2 837 

Portland  cement  1, sand  2, broken  brick  4 837,838 

Portland  cement  1,  coral  sand  2,  broken  brick  4 837 

Portland  cement  1,  sand  2 837,838 

Portland  cement  1,  sand  2,  broken  granite  4 838 

'  Concrete  prisms  from  Boston  Transit  Commission: 

Alsen  Portland  cement,  1:2:4  mixture — 
J-inch  to  J-inch  broken  stone — 

Compressive  elastic  properties,  details 842-846 

Tabulation  of  compressive  strength 841 

t  Copper,  cast 705-708 

'  Copper  cylinders  for  pressure  gauges 709 

'  Metal  of  September,  1896— 

Table  for  use  with  pressure  gauge  -^  square  inch  area 711 

I  Endurance  of  rotating  shafts,  steel 853 

Annealed  at  low  neat. 855 

^  Hot  rolled,  untreated 855 

Oil  tempered  and  annealed  at  high  heat 855 

i  Granite,  red 850 

i  Gun  carriage,  12-inch  disappearing: 

i  Gun  lever  axles 390 

Gun  mounts,  steel 279-389 

»  Axle,  6-pounder  mount,  forging 313 

*  Inner  bases,  15-pounder  mounts,  castings 349-378 

f  Piston  rods,  6-pounder  mounts,  forging 301-312 

Piston  rods,  15-pounder  mounts,  forgings 379-384 

r  Pivot  sockets,  6-pounder  mounts,  castings 281-300 

I  Pivot  sockets,  15-pounder  mounts,  caatinss 315-348 

Tabulations * 385-389 

Gun  specimens : 

6-pounder  R.  F.  gun — 

Jackets 1^19 

Tubes S^-""\ '^^\l 

Tabulation ^   ^*x.-'''    ^^ 
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Gun  specimenfl — Continued.  P»«e. 

3-mch  R.  F.  guns — 

Hoop 39 

Jackets 36-38 

Tubes _ 23-34 

Tabulation 40 

3.2-inch  B.  L.  steel  field  ^pins — 

Jackets 46-49 

Tubes 43-45 

Tabulation 49 

3.6-inch  B.  L.  field  mortars — 

Bodies .' 53 

Breechblocks 54 

Gras  checks 54 

Spindles 54 

5-incn  B.  L.  siege  rifles — 

Jackets 63-69 

Tubee 57-62 

Tabulation 70 

5-inch  R.  F.  guns — 

Jackets 73-77 

Tabulation 77 

6-inch  R.  F.  guns — 

Jackets 87-92 

Tubes 81-86 

Tabulation 92 

7-inch  B.  L.  siege  howitzers — 

Jackets 98,99 

Tubes 95-97 

Tabulation 99 

10-inch  steel  B.  L.  rifle- 
Jacket 103 

12-inch  steel  B.  L.  rifles- 
Jackets 112-114 

Tubes 107-111 

Tabulation 114 

12-inch  steel  B.  L.  rifled  mortars — 

Jackets 137-157 

Tubes 117-136 

Tabulation 158 

16-inch  steel  B.  L.  rifle- 
Jacket 161,162 

Harness,  artillery  traces,  stitched  and  riveted 886-889 

Helical  springs-^- 

Mortar  carriage,  7  inch 391 

Impact  tests 857 

Remarks 859-862 

Copper  cylinders — 

Metal  for  pressure  gauges,  of  September,  1896 884 

Lead  cylinders  from  rods — 

Single  blows  from  different  heights 863-871 

Successive  blows  of  1  inch  on  same  cylinder 872, 873 

Successive  blows  of  2  inches  on  same  cylinder 874 

Successive  blows  from  different  heights 875-877 

Successive  blows  with  intervals  of  rest 878,879 

Lead  cylinders  from  pig — 

Single  and  successive  blows 879,880 

Tin  cylinders  from  ingot — 

Single  and  successive  blows 881, 882 

Tin  cylinders  from  recast  of  ingot  in  iron  mold — 

Single  and  successive  blows 882 

Zinc  cylinders  from  slab — 

Successive  blows 883 

Internal  strains  in  gun  forgings 393 

Remarks...... ...f 395-399 

3-inch  single  forgine  gun — 

Surplus  metal  from  ends 457-473 
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Internal  Btiains  in  gun  forginge— Oontinued. 
5-inch  R.  F.  gun  tubes— 
No.  8689  0— 

Breech 

Page. 
403 

Muzzle ................. 

405 

No.  11236  Bl— 

Breech 

407 

Muzzle 

409 

No.  11226  Bl,  second  treatment- 
Breech - 

411 

Muzzle 

413 

No.  11226  B2— 

Breech 

415 

Muzzle ............... 

417 

No.  11226  B2,  second  treatmentr- 

Breech 

419 

Muzzle 

421 

No.  11249  Bl— 

Breech  

423 

Muzzle 

425 

No.  11249  Bl,  second  treatment- 
Breech  

427 

Muzzle - 

429 

No.  11249  B3- 

Breech  

431 

Muzzle 

433 

No.  11272  Bl— 

Breech 

435 

MUX9!l^ X....... 

437 

No.  11272  B2— 

Breech 

439 

Breech  sUce  annealed 

443 

Muzzle ,..,.. ....r... .   , 

441 

No.  11272  B3— 

Breech 

445 

Muzzle 

447 

No.  11272  B3,  second  treatments 

Breech 

449 

Muzzle 

451 

No.  11837  Bl— 

Breech .. 

453 

Muzzle ......... .- 

455 

Surplus  metal  from  ends  of  tube 

Strains  released , , 

...  475-486 
...  484-486 

Tiihft  of  bun't  gim u  u 

...  487-494 

Tension  specimens  from  initial  tension  rings 

Limestone,  *  *  Yammerthal  Flint: ' ' 

(Vimpr^^on  and  tn"iflve»W^  tefltfl 

...  495-^00 
849 

Shearing  test 

850 

Liunen  metSi: 

Compression  test 

714 

Tension  test. .................... . 

713 

Mortar,  12-inch  cubes  made  at  Watertown  Arsenal: 

Chemical  analyfles  of  Portland  cements  used 

785 

AVeight  and  volume  of  ingredients  and  mortai^- 

Alphft  Portlaufi  cement 

...  786,787 

Ai  as  Portland  cement 

786 

Germania  Portland  cement •.,....,,.. 

786 

Hoffman  Bosendale  cement ,         -.,.,   . ... 

786 

Norton  Roeendale  cement *. 

786 

Saylor  Portland  cement 

786 

Star  Portland  cement 

786 

Steel  Portland  cement 

786 

Compressive  elastic  properties,  details- 
Alpha  Portland  cement — 

Cement  1,  sand  1 

Cement  1,  granite  dust  1 "-s.*--' 

Cement  1,  sand  2 '"^w'''    

803 

....  810,830 

803 
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Mortar,  12-mch  cubes  made  at  Watertown  Arsenal — Contmued.  p^^- 
Compressive  elastic  properties,  details — Continued. 
Alpha  Portland  cement — Continued. 

Cement  1,  granite  dust  2  . . 831 

Cement  1,  sand  3 804 

Cement  1,  granite  dust  3 831 

Cement  1,  sand  6 804 

Cement  1,  sand  6 805 

Cement  1,  sand  7 803 

Atlas  Portland  cement — 

Cement  1 ,  sand  1 806 

Germania  Portland  cement — 

Cement  1,  sand  1 809 

Hoffman  Bosendale  cement — 

Cement  1,  sand  1 809 

Norton  Bosendale  cement- 
Cement  1,  sand  1 810 

Cement  1,  sand  2 827 

Saylor  Portland  cement — 

Cement  1,  sand  1 808 

Star  Portland  cement — 

Cement  1,  sand  1 807 

Steel  Portland  cement — 

Cement  1,  sand  1 808 

Tabulation 801 

Compressive  strength  and  weight — 
Alpha  Portland  cement- 
Cement  1,  sand  1 788 

Cement  1,  granite  dust  1 790,796 

Cement  1,  sand  2 788 

Cement  1,  sand  2,  retarded  set 799, 800 

Cement  1,  granite  dust  2 797 

Cement  1,  sand  3 788 

Cement  1,  granite  dust  3 797 

Cement  1,  sand  4 789 

Cement  1,  sand  5 789 

Cement  1 ,  sand  6 789 

Cement  1,  sand  7 789 

Atlas  Portland  cement- 
Cement  1,  sand  1 789 

Germania  Portland  cement — 

Cement  1,  sand  1 790 

Hoffman  Kosendale  cement — 

Cement  1,  sand  1 790 

Norton  Roeendale  cement- 
Cement  1,  sand  1 790 

Cement  1,  sand  2 796 

Saylor  Portland  cement — 

Cement  1,  sand  1 790 

Star  Portland  cement — 

Cement  1,  sand  1 789 

Steel  Portland  cement- 
Cement  1,  sand  1 789 

Mean  compressive  strength 798 

Nut-locking  device 894 

Pig  irons 644 

Piston  rods  for  gun  carriages,  proof  stress 391 

Private  tests 902 

Receivers  of  rifles,  .30  caliber 257-268 

Bar  as  received 265 

Forged  and  subsequently  annealed 266 

Receiver  forging,  foiged  and  annealed 267 

From  bar r 263 

Forged  stock 264 

Tabulation 268 

Rifle-barrel  steel,  .30  caliber 163-255 

Bar  as  received 240,241 

Barrel  rolled  and  annealed  in  charcoal 242, 243 

Bars  as  received 244-247 
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Rifle-barrel  steel,  .30  caliber— Continued.  Pase. 

Bar  as  received 174 

Butt  of  barrel  heated  in  new  furnace  and  rolled 175, 176 

Barrel  steel  before  treating 236 

Allowed  to  cool  after  rolling,  then  re  leated  and  annealed  in  char- 
coal  237,238 

Barrel  steel  annealed  in  charcoal 218 

End  of  bar  before  rolling 183 

End  of  bar  after  rolUn^ 184 

Green-end  bars  as  received 250 

Breech  end  of  barrel  rolled  and  annealed 251 

Hollow  specimen  from  butt  of  barrel  after  special  treatment 219 

Middle  of  bar  before  rolling 185 

Middle  of  bar  after  rolling 186 

Open-hearth  stock,  lime  annealed  in  furnace  after  cooling  from  rolling 

heat 232,233 

Red-end  bars  as  received 248 

Breech  end  of  barrel  rolled  and  annealed 249 

Rolled  barrel 234,235 

Rolled  barrel  annealed  in  charcoal 220 

Rolled  barrel  annealed  in  lime 221 

Rolled  barrel  annealed  in  sand 222 

Rolled  barrel  reheated  in  new  annealing  furnace  and  annealed  in  char- 
coal   252 

Tabulation 253-255 

Rifle  barrels,  .30  caliber,  hydrostatic  tests 269-277 

Remarks 271 

Bessemer  steel 272,273 

Oil  tempered  at  butt 272,275,277 

Rubber,  compression  of 891 

Springs,  helical 391 

Steel  bars: 

Anchor  bolts  for  gun  carriages 390 

Axle,  6-pounder  mount 313 

Carrier  rmgs  for  guns  and  mortars 686 

Cast  steel  for  gun  mounts — 

Inner  bafkes,  15-pounder  mounts 349-378 

Pivot  sockets,  15-pounder  mounts 315-348 

Pivot  sockets,  6-pounder  mounts 281-300 

Cast-steel  shell  bodies 605-561 

800-pounder  B.  L.  mortar 507-532 

1.000-pounder  B.  L.  mortar 533-^9 

Tabulation 560,561 

Countershaft,  fractured , 687 

For  standardizing  testing  machines 647-669 

The  Benj.  Atha  &  Illigworth  Co 649-653 

The  Taylor  Iron  and  Steel  Co 654-663 

Tabulation 664 

Watervliet  Arsenal 665-669 

Gun-lever  axle,  12-inch  disappearing  carriage 390 

Nickel  and  carbon  steel 671-679 

Axle  steel 677,678 

Nickel  steel — 

Annealed 673,674 

Tempered  and  annealed 675, 676 

Tabulation 679 

Ordnance  material 681-685 

Piston  rods,  6-|)ounder  mounts 301-^312 

Piston  rods,  lo^ounder  mounts 379-384 

Receivers  of  rifles,  .30  caliber 257-268 

Rifle  barrels,  .30  caliber 163-255 

Soft  caps  for  5-inch  A.  P.  shell 501-504 

Steel  casting 689-692 

Compression  tests 691, 692 

Tension  tests /  " ' 692 

Steel  castings — 

Hinge  lug  plates,  10  and  12-inch  ri^^ 693-698 
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